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RADIANT HEATING 


T has been widely claimed that certain “drying” operations, 

such as the hardening of paints, which is not in fact drying, 

but evaporation of solvents and the chemical reactions of 
polymerization or oxidation, can be effected more efficiently 
through radiation than through convection. Striking successes 
in this field have been secured in the reduction of the curing 
times of paints. Painted goods which require 10 to 30 minutes 
ina convection oven have been “dried” in 1 to 8 minutes,-and 
examples are known of painted goods normally requiring 60 to 
9) minutes to “dry” which required only 4 to 44 minutes in a 
radiant heat oven. One theoretical explanation given was that 
convection heating must always be slow on account of the 
surface film effect, about which every engineer has been taught 
from his youth onwards. Radiant heat goes through the film 
without hindrance, and is thus likely to be more rapid than 
convection heating provided that the heating element is hot 
enough and large enough to provide sufficient heat in the time 
allowed. Radiant heating has always been part of the stock- 
in-trade of the Gas Industry. Gas furnaces and gas fires are 
two notable examples of the use of high-temperature radiation, 
while in many other uses of gas low temperature radiation 
comes into play to a greater or lesser extent. The modern 
conception of gas radiation, the radiation of heat from a hot 
gas containing water vapour or carbon dioxide or both, gives a 
much greater place to radiation than older theories allowed. 

Radiant heating may be applied to many types of industrial 
operation, but for the time being we will restrict our discussion 
to paints. There are three different types of coating to which 
“drying” by heat is applied. There is paint from which a solvent 
is evaporated, leaving a pigment and an oleo-resin which must 
then be oxidized to form a hard paint film. There is a whole 
class of lacquers from which a solvent must be evaporated, and 
in which no other change takes place. Finally, there are the 
paints which must be polymerized after the solvent has been 
evaporated. The evaporation process is probably best con- 
ducted by convection, since the gases used to convey the heat 
also remove the solvent vapours, and this is always an important 
feature of any drying (or evaporating) process. Similarly, it 
may well be that the oxidation of the first type of paint is better 
conducted by convection, using a current of hot air both to 
remove the solvent and to supply the oxygen. Radiant heat 
“drying” is best applied to the third type of paint; the process 
of polymerization is generally very slow at 100-150°F., but 
above a critical temperature becomes exceedingly fast. Thus 
the characteristics of the paint play a great part in the effective- 
ness of “drying” by radiant heat. It is important to remember 
this. Radiation can materially assist convection in dealing 
with paints of all types, but the really spectacular results are 
obtained with the polymerizable type of paint. A point to 
bear in mind is that above certain temperatures the paint will be 
spoilt. Thus one particular paint may be instanced which 
required an hour to dry at 180°F., 1 minute only at 230°F., 
while exposure to 230°F. for five minutes caused the gloss to 
be lost. 

The spectacular results obtained with radiant heating under 
suitable conditions must not be allowed to blind us to the part 
that convection heating can still play. Convection ovens are 
neither obsolete nor obsolescent. We have pointed out that 
radiation plays an important part in even those heating processes 
which are conducted in convection ovens. In a Paper read to 
the Institute of Fuel some time ago by L. W. Andrew and 
E. A. C. Chamberlain the Authors pointed out that if a metal 
sheet to be heated from 60°F. to 220°C. is suspended in a con- 
vector oven so that it is not shielded from direct radiation from 
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the walls of the oven, the relative effects of radiation and con- 


vection are as follows: 
Oven temperature (°F). 
ee — ‘ = —— 
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These figures appear to nelgect gas radiation, which even at 
these low temperatures is not negligible. In radiant heat ovens, 
articles shielded from the walls are heated by convection, for 
unless the painted surfaces can ‘‘see” the radiating surface, they 
cannot be affected by radiant heat. “The essential difference 
between the operation of a convector oven and of a radiant 
heat oven is that the convector oven operates at a lower tem- 
perature. Its walls do not quite attain the temperature of the 
circulating air or gas, and since for paint drying this is not 
usually above 350°F., the rate of radiant heat transfer is not so 
great as with the true radiation oven in which the heating 
elements may be at, or well above, 650°F. All the same, the 
influence of convection as an aid to radiation even under these 
conditions must not be neglected. Andrew and Chamberlain 
have shown that when a plate 4-in. thick is suspended in an 
oven or tunnel, it reaches a temperature of 220°F. in the following 


times: 

Temperature of convection Time required to reach 220°F./min. 
oven or radiant tunnel ——$__4__——_————__ 
Exposed. Shielded. 
(a) Convector oven: 

250 ‘ 18.6 
300 - 11.2 
400 . 6.2 


52.6 
30.5 
18.0 


(6) Infra-red (radiation) tunnel: 
650 ‘ 5. 
4 oO. 


° 
1,600 25 


These figures show that a combination of radiation from the 
walls with convection at 400°F. is virtually equal to radiation 
from elements at 650°F. It will be freely admitted that con- 
vection alone in this particular type of oven and with this par- 
ticular class of paint is likely to be slow; but the figures quoted 
are an illustration of the important auxiliary effect of convection, 
an effect of which the Gas Industry should make the fullest use. 
Practical experience has shown that radiant heating can be 
applied successfully to many conveyor ovens used for paint 
and other drying processes, but is normally unsuited to the batch 
type of oven. It has also become clear that the possibility of 
increasing the normal temperatures of convector ovens should 
be considered as a means of speeding up the drying of paint. 
Again, it must be remembered that the choice of the best type 
of paint may be of the greatest importance in the application 
of the radiant heat drying oven. 

The practical principles of the subject have been discussed at 
some length in the light of the First Report on Radiant Heating 
issued to the Autumn Research Meeting of the Institution of 
Gas Engineers by the Gas Research Board. This is a fairly 
elaborate start to an experimental investigation into the subject, 
and this particular work is directed to establishing “‘whether the 
quality of the radiation used is of significance in industrial 
processes in general,” in view of the fact that gas-heated sources 
yield radiant heat of longer wave-length than do such electrical 
sources as the tungsten filament lamp, and because claims are 
made that the shorter wave-length radiation is advantageous. 
The conclusion reached by the Authors of the Gas Research 
Board report was that “in the majority of the applications of 
radiant heating so far examined the opacity of the materials 
concerned must result in surface absorption of the incident 
radiation, irrespective of the wave-lengths employed. In this 
respect, therefore, the quality of the radiation used is of no 
consequence, and whether electric or gas-heated sources are 
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preferable in such cases is largely a question of which will 
provide the necessary intensity of radiation for the lowest 
capital and running costs.” 


AN ACADEMIC EXPOSITION 


T is common knowledge that there has been some criticism 

of this Gas Research Board report. One criticism is that 

the practical importance of convection heating is not recog- 
nized. The report, however, was not intended to discuss 
the practical problems of design. In the introduction it was 
pointed out that “the role of convection in radiant heating 
tunnels is important, and the large heating plants developed in 
the future will be designed to combine both radiation and con- 
vection effects. There is little doubt that convection methods 
will continue to hold their own in many instances.”’ Everyone 
would agree with that. The report did not, we think, add any- 
thing considerable to our knowledge of fundamental physics. 
The difference in quality of radiation emitted by a gas-heated 
surface and an electricafly heated filament lamp has long been 
known, and it is generally recognized as a temperature effect. 
That being so, the two sources of radiant heat can never give 
the same distribution of radiant energy over the visible and 
infra-red spectrum. It is important to determine whether in 
the drying of paints, for example, and in other applications of 
heat also, the wave-length of the radiation exerts any selective 
influence. If so, should one source of radiation be used to 
the exclusion of the other? Or are they interchangeable, or can 
they be made interchangeable, so that the cost of producing the 
necessary energy is the only competitive factor? 

The report has shown that for many industrial heating 
purposes the wave-length of the radiation matters very little. 
There are some circumstances in which this is said not to be 
true, and it becomes important to use radiation having its energy 
as far as possible concentrated in wave-bands which can be 
absorbed by the object to be heated and thus cause it to become 
heated. In scientific language, a selective radiator must be 
used. The report also showed that when it is necessary to use 
a selective radiator (and the occasions are not very frequent— 
indeed it is argued in some quarters that selective radiators are 
never necessary), gas-heated selective radiators having the 
required properties can be produced by using suitable coatings 
on the heated radiating surface. 

The report was purely an academic exposition of the science 
of radiant heating for certain industrial purposes, such as paint 
drying. It was not a Paper on design, nor do we suppose it 
intended to be. It provided the information on the purely 
radiant heating aspect of the subject upon which designers can 
base their plans. No doubt convection and its role will receive 
attention in due course. Designers must take convection into 
account as well as radiation. They must take into account 
many things with which this report did not deal. The function 
of the Gas Research Board is not necessarily to provide industry 
with complete designs of plant and appliances, but to set forth 
the principles on which designs can be based. When entirely 
new processes are under development it may be necessary for 
the Board to proceed to the pilot plant stage, and even to assist 
in designing the full scale plant. But for established plant 
such as drying ovens, it is the principles that must be discovered 
and enunciated. 

Our criticism of the report would not be so much in regard 
to its matter as in regard to its manner of presentation. We 
strongly urge that the Gas Research Board should not write 
their scientific papers in specialist scientific language, since not 
everyone has the time or opportunity to learn to speak their 
language. It is above all necessary for such Papers to be 
written in simple words which can be understood by men who 
have not had the educational opportunities of the scientific 
research worker with an honours degree. How many of those 
who have tried to study the report fully understand what is 
meant, for example, by “‘low radiation flux density’? Why not 
say “gives out little heat per sq.ft.” (if that is really what is 
meant). Then again consider this sentence: ‘““The transmission 
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characteristics of a paint are presumably a composite fonction tas been ¢ 





of the individual properties of the organic (e.g., solvent, thinner 
resin, drying oils, and plasticizers) and the inorganic (ile 
and/or pigment) constituents.” The reader pauses to COnsider 
what this pretentious jumble of words can possibly mean; and 
then he may realize that they have no real significance and ate 
too obvious to require stating. In the meantime he has lost 
interest and has lost the thread of the discourse. If the write, 
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of research reports could only learn to write readable English, the mae 
how much faster their work would become translated into action! “ex 
Students, Help Yourselves 

Members of the Southern Association of Gas Engineers anj L 
Managers (Eastern District) were invited last week to help the Distric Li “ 
Education Committee by personally contacting the heads of local i “4 anc 






technical colleges, exploring the prospects for courses for Gas Industry 
students and of finding the necessary teaching personnel, and reporting 
progress to the Secretary. At a meeting of the London Juniors lay 
Friday, the President, Mr. L. W. Andrew, pursuing the same desirable 
aims, asked students to investigate the matter from their own angle: 
to let the colleges know what they require and to what extent they 
would use the facilities if they were provided, and to inform th 


































Education Committee of the results. The London Juniors’ represen. es 
tatives on the Education Committee are Mr. L. W. Andrew, Mr. J. £. BB undertakii 
Gray, Mr. G. G. Warne, and Mr. R. F. Twist (Secretary), any of whom § summer « 
will be glad to have any information that will assist in promoting the && success. 
objects for which the Committee exists. await a 
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Brigadier HENRY F. H. Jones, M.B.E., has been elected a Director §. awe 
of the Commercial Gas Company in place of the late Dr. E. F, Enlist. c 
Armstrong, F.R.S. ~ he 

* * % ort 
inferior 
Mr. E. WuistaNn ATKINS, M.A.Cantab., M.Inst.Gas E., Distriby- ff vertical 1 
tion Engineer of the Bath Gas Company, has joined De La Rue Gas ceived, @ 
Development, Ltd., in a senior executive capacity. be jeopa 
ok * a therefore 

LorD RoyDkN, C.H., has resigned the Chairmanship of the Imperial oa, a 
Continental Gas Association and his seat on the Board. Mr. H. G. inetaitati 
PALMER has been elected Chairman and Sir GrorGe Jesser, M.C, § was iad 
Deputy Chairman. 

* * * the prod 
and freq 

Mr. R. O. Roperts, Engineer and Manager of the Filey Gas § to the p 
Department, has been appointed to a similar position with the § and a n 
Prestatyn Gas Department. Mr. Roberts was formerly Gas and § had beet 
Water Engineer and Manager to the Skelmersdale Council, and § operatio 
prior to that, held appointments with the Pudsey Gas Company, § maintail 
and the Rhyl Urban District Council. loads in 

be met. 
* * ok 
The | 

Mr. R. SLATER, formerly Production Engineer, has been appointed § to deal ' 
Works Manager of Whessoe, Ltd., Darlington, in succession to & vertical 
Mr. W. J. Harrison, who has retired. Mr. A. Puttick, formerly § probabl 
of the Company’s technical department at Darlington, has been & plant, t 
appointed Research Engineer, and Mr. J. V. WoopMAN, also from & meet al 
the technical department, has been appointed Technical Sales Engineer It wa 
at the London office. of the c 

* * * to as re 

Mr. Rosert M. WILKINSON has been appointed Engineer and § Xeedil 
Manager of the Nottingham Gas Department in succession to the late § “eT " 
Mr. George Dixon. He is a son of a former Nottingham gas engineer, f°! Whic 
Mr. J. Wilkinson, and was born and educated at Leeds. He has been &§ SPecific 
Deputy Engineer and Manager at Nottingham for 22 years. He isa the pri 
chartered accountant, an A.M.I.C.E., a chartered gas engineer, and a the six 
full member of the Institution of Gas Engineers. His experience of § SUbstat 
the Gas Industry includes two years with the Halifax Gas Department, Accout 
four years with the South Metropolitan Gas Company, first as shift tingenc 
engineer, and later as an assistant to the Engineer at the East Green- § SV" ¢ 
wich station. He held a commission with the York and Lancaster pa hi 
Regt. in the 1914-18 war, and was awarded the M.C. and twice men- R a 
tioned in despatches during three years’ service in France. During anc! 
the recent war he has been Assistant Director of Gas Services under as t 
Civil Defence and representative on the South Notts Area Advisory 45, 
Committee under the Retail Coal Prices Order, 1941. He is a member The 
of the Gas Engineering Advisory Board for No. 3 North Midland Th he 
Region. He has been price adviser for Nottingham to the Midland ene W 
Counties Coke Association for seven years, and Assistant Adviser to ff 8 D0t 
Local Fuel Overseers in the area under the Ministry of Fuel and ff Dees 
Power. For many months he has been acting coal spokesman for la 


No. 3 Region, which comprises 98 gas undertakings. 
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Mr. J. E. Powers, Cost Accountant to the Liverpool Gas Company, 
has been elected a Fellow of the Institute of Cost and Works 


Accountants. 
* * * 


Mr. J. CooK, who, as announced in the “JOURNAL” of Jan. 30, is 
retiring from the post of Engineer and Manager of the Fenny Stratford 
Station of the British Gas Light Company after nearly 26 years’ 
service, was the recipient of a presentation from the staff and workmen 
at the works recently. The presentation was made by Mr. W. Biggs, 
the employee with the longest service, who also handed a gift to Mrs. 
Cook, with best wishes for a long and happy retirement. 


Danish Gas Company 


The London agency of the Danish Gas Company (A/S Det Danske 
Gaskompagni) has been re-opened at 6, Drapers Gardens, London, 
E.C.2, and the shareholders resident in the United Kingdom have 
received a report of the 91st annual meeting held at Odense on 
Dec. 10. 

The Chairman, Mr. Henry Woodall, in his statement, reports that 
at the time of the German occupation of Denmark in 1940 the 
Company owned three undertakings, namely, the main gas-works at 
Odense, a water-works at Tikjob, north of Copenhagen, and a small 
gas-works at Ribnitz in North Germany. In addition there are 
certain other properties belonging to the Company in Denmark. 

Efforts have been made to secure compensation for the Ribnitz 
undertaking, which was seized by the German authorities in the 
summer of 1940, through the Danish Government, but without 
success. It would appear that settlement of this matter will have to 
await a Peace Treaty with Germany. The Directors have not ex- 
cluded the possibility of obtaining satisfaction through the medium 
of the Enemy Debts Department of the British Government, despite 
the fact that the Company is Danish. Ribnitz lies in the Russian 
zone of occupation, and it remains extremely difficult to obtain any 
information as to the state of the undertaking. 

The Company’s chief undertaking at Odense supplied gas without 
interruption throughout the years of the occupation. The stock of 
English coal was exhausted some months after the German invasion, 
and thereafter supplies were received from Germany, but of a greatly 
inferior quality. The carbonizing plant consisted of continuous 
vertical retorts, which are entirely unsuited to coal of the type re- 
ceived, and it very soon became evident that the supply of gas would 
be jeopardized if no other arrangement could be made. In 1941, 
therefore, it was decided, as the only possible method of avoiding a 
complete breakdown, to erect a new carbonizing plant, and, accord- 
ingly, an order was placed with the German firm of Didier for an 
installation of intermittent vertical retorts. In the event this plant 
was not ready for firing until February, 1944, and in the meantime 
the production of gas had been fraught with every sort of difficulty, 
and frequently with much danger. Other important capital additions 
to the plant at Odense were a new high-pressure distribution system, 
and a new coke crushing and screening plant. Plans for the former 
had been agreed before the outbreak of war, and it was brought into 
operation in April, 1941. As a result a satisfactory pressure is 
maintained in all parts of the Company’s area of supply, and increased 
— in any of the localities where extensions are likely can readily 

met. ; 

The new coke crushing and screening plant was erected in 1944 
to deal with the coke produced in the Didier retorts. The continuous 
vertical retort plant has been largely repaired, and for the future it is 
probable that, with the addition of a further setting to the Didier 
plant, the productive capacity of the undertaking will be adequate to 
meet all needs up to the end of the concession in 1954. 

It was clear to the Board at the outbreak of war that, if the terms 
of the contract with the Odense Commune were to be strictly adhered 
to as regards the fixing of the price of gas, the Company would be 
speedily involved in serious loss. Negotiations with the Commune 
were initiated, and have continued up to the present time, as a result 
of which various additions to the price were permitted to meet certain 
specific expenses directly attributable to war conditions. Even so, 
the price remained one of the lowest in Denmark, and the result of 
the six years’ working has been a loss which has swallowed up the 
substantial balance which stood to the credit of Profit and Loss 
Account in 1939, and reduced the Dividend Equalization and Con- 
tingencies Reserve by a considerable amount. Against this, how- 
ever, the cost of the new carbonizing plant (Kr. 1,100,000) and the 
new high-pressure distribution plant (Kr. 384,000) has been met out 
of revenue. In the final analysis it may be said that the Company’s 
financial position has not been impaired by the war, a result which 
must be regarded as very satisfactory. The balance sheet of June 30, 
1945, shows that the Company’s net valuable assets, valued on a 
conservative basis, are upwards of 4} million kroner. 

The Directors look to the future with some measure of confidence. 
The works and distribution system are in excellent condition, and it 
Is not anticipated that any heavy expenditure in this direction will be 
necessary for some years to come. The great difficulties of the past 
Six years having been successfully overcome, the future may well be 
viewed hopefully. Throughout the occupation there was always the 
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fear that the Company, being largely financed by British capital, 
might be seized by the Germans and its property totally confiscated. 
In addition technical difficulties of every kind were continually pre- 
senting themselves. The Company was fortunate in having Mr. 
Petersen, Vice-Chairman, Mr. Muller, General Manager, and Mr. 
Edwards, Chief Engineer, in charge of its affairs during this critical 
period. It is due to their skill and devotion to the Company’s best 
interests that the position to-day is as satisfactory as it is. 


Diary 

. 18.—London and Counties Coke Association : Finance Commitee, 
11 a.m.; Executive Committee, 11.30 a.m.; Central 
Committee, 1.30 p.m. Gas Industry House. 

. 18.—Institute of Fuel: Joint Meeting with the Institution of 
Municipal and County Engineers. “Individual and 
District Heating Systems: Cost, Technique, and 
Planning,” D. V. H. Smith. Institution of Mechanical 
Engineers, 6 p.m. 

. 19.—Chemical Engineering Group and Institution of Chemical 
Engineers: Joint Meeting, Burlington House, 5.30 p.m. 
“Preparation of Clean Coal for Special Purposes,” 
Dr. E. T. Wilkins. 

. 21.—Solid Smokeless Fuels Federation: Executive Committee, 
11.30 a.m. Grosvenor House, Park Lane. 

. 23.—Manchester and District Junior Gas Association: Morning 
Visit to Leyland Motor Co.; Afternoon Visit to Leyland 
Gas-Works. “Some Considerations of Power Utiliza- 
tion on a Medium Sized Gas-Works,” S. Ashworth. 

. 26.—Midland Junior Gas Association: Day Visit to W. C. 
Holmes & Co., Ltd., Huddersfield. 

. 26.—Southern Association of Gas Engineers and Managers 
(Eastern District) : “Education in Industry,” Dr. P. F. R. 
Venables, Gas Industry House, 2.30 p.m. 


Gas and the Housing Problem 


Instantaneous hot water, one of the **Keys to Conversion,” 

will be enjoyed by the tenants of this small block of self- 

contained flats. The building—a badly-blitzed mansion,— 

is being rapidly converted. Gas, of course, plays a leading 
part in the supply of instantaneous hot water. 


Revised Prices are announced by Morris Commercial Cars, Ltd., 
for their entire range of vehicles, from the 15/20 cwt. van to the 5-ton 
lorry, as well as for tractor units. 


Copies of British Standard Specification 1289 : 1945, Pre-cast 
Concrete Flue Blocks for Gas Fires and Ventilation, may be obtained 
on application to the Secretary, the Institution of Gas Engineers, 
1, Grosvenor Place, London, S.W.1, price 2s., post free. 


At a London meeting of the engineering unions it was decided to 
put forward a claim for a weekly increase of £1 on the basic rates for 
all adult male time workers in the engineering industry. The unions 
claim a 40-hour working week. 


The Association of Local Authority Gas Undertakings in Scotland 
is to seek an interview with the Minister of Fuel and Power on the 
subject of the nationalization of the Gas Industry. Councillor J. S. 
Gellatly, Dunfermline, a member of the General Committee of the 
Association, informing Dunfermline Town Council of this decision, 
pointed out that the position in Scotland was entirely different from 
that in England. In England they had a Gas Industry of which 70% 
was under private ownership and 30% under municipal ownership. 
In Scotland municipal undertakings produced between 80 and 90% 
of the total output. The question of compensation as it affected local 
authority undertakings was quite a different matter from compensation 
affecting private owners. 
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Cooking Made Easy for the Blind 


In 1936 Radiation Ltd., in consultation with the National Institute 
for the Blind, prepared and made a Regulo with a special head with 
Braille markings, together with a New World cooker chart in Braille 
for the use of women, and indeed men too, who wished to cook, but 
were handic4pped by blindness. 

The Institute now report that this experiment, as it was then, has 
proved entirely satisfactory, and now enables sightless people who 
can read Braille to be independent of help—an important step towards 
living a normal life. 

To-day, due to the misfortunes of war, the number of blind people 
has increased, and gas undertakings will be glad to know that infor- 
mation concerning the Braille Regulo and Cooking Chart is avail- 
able on request from Radiation Ltd., Radiation House, Aston, 
Birmingham, 6. 


Midland Juniors’ Industrial Visit 


A great deal of interest was seen by members of the Midland Junior 
Gas Association when a visit was paid to the works of the Incandescent 
Heat Co., Ltd., at Smethwick on Jan. 26. 

Mr. J. Fallon, Managing Director, welcomed the visitors, and 
expressed regret that it had not been possible to arrange the visit 
when all departments were working. 

The visitors saw the foundry, steel fabricating shop, machine shop, 
sheet metal shop, pattern shop, laboratories, drawing office, develop- 
ment department, &c. Chief interest centred in the development 
department, where some units were at work and members were shown 
specimens of gas carburizing by the latest method; gas atmosphere 
plants; a high temperature furnace; various mechanical furnaces; 
and an interesting exhibit, the latest type Selas burner from America. 

Mr. Fallon explained that the Incandescent Group handled a very 
wide range of furnaces and equipment, from small laboratory furnaces 
up to 50-ton electric melting furnaces. In a recent trip to America 
he had found there was no company there handling anything like the 
range. Roughly 65% of the Company’s total effort concerned the 
utilization and application of town gas, and their aim was to collaborate 
as closely as possible with gas undertakings. He considered that 
such firms as Incandescent were the best gas salesmen, as every £1 of 
capital expenditure on furnaces was worth about 30s. per year to the 
gas undertakings. : 

Mr. A. Hill (Senior Vice-President) proposed a cordial vote of thanks 
to the Chairman and Directors of the Company. 

Mr. H. R. Hems, a Past President of the Association, seconded, 
and recalled the time when there was no canteen and the works were 
not a quarter of their present size. Since then, Birmingham and 
many other gas departments had imstalled a large number of Incan- 
descent furnaces, from the small 12 by 9 type to the very large ones. 
He said he was much impressed with the laboratories, which contained 
many instruments that some of the members no doubt would like to 
be in a position to use. He had had the opportunity of seeing some 
of the drawings of work which Incandescent had carried out during 
the war, and one plant he had seen in use at Jarrow. Furnaces for 
a complete plant for bomb manufacture had been installed by the 
Incandescent Heat Company, and anyone who had had the privilege 
of seeing it must admit it was a very fine effort. 

He spoke of the interest with which he had seen the new “Dura- 
diant’”’ and “‘Refrak” burners from America, and mentioned that 
these had been brought over at his request for purposes of comparison. 
There seemed to be a great similarity to the Palser ““C.C.’”’ burner, 

and he would not be happy until he had tried the burners out and had 
seen where the difference lay. The visit had been most interesting, 
and the hospitality received had been much appreciated. 


Porthcawl Exhibition 


Porthcawl Gas Department opened an 
exhibition on Jan. 8 in the Grand Pavilion, 
Porthcawl. The opening ceremony was per- 
formed by Mr. Hubert Foss, the well-known 
music critic, in the presence of a large number 
of townspeople. 

The exhibition is remarkable for the com- 
prehensive display of pre-war and post-war 
appliances, which appear together for the first 
time in any exhibition. Sales figures have 
not been disclosed, but practically everything 
on view was sold almost immediately. 

This lead by Mr. D. S. Davies, Engineer 
and Manager of the Porthcawl undertaking, 
is very worthy of note in the Industry. 
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Mr. J. Fallon, who responded, said it had been a pleasure to 
so many members of the Association. Equipment manufacturers ha 
the same common purpose as the supply side, and there was qa 
case for getting closer together, and not just talking about it. He 
suggested that young men from the technical departments of g, 
undertakings should spend a week or two with the manufacturer 
in the drawing office, in the works, and also see plant started up a 
customers’ works. Such a system of liaison between the equipmen; 
manufacturers and the supply side would do a great deal of good 
He was endeavouring to establish a similar liaison with American 
concerns for the exchange of young men for short periods, and this 
he thought would be a means of encouraging both national anq 
international goodwill. 

Industry should have no secrets, and it was incumbent upon British 
manufacturers to collaborate, and so help in the common purpose of 
making gas more generally available, and more efficient in its appli. 
cation. A refined fuel, such as town gas, could be varied for special 
atmospheres, bright annealing, gas carburizing, and other purposes, 
and this was the scientific trend in the utilization of gas. He spoke of 
vitreous enamelling, and said many major plants were being installed, 
all of which were town gas fired. That was as it should be, as the bulk 
of the equipment produced in the furnaces was for gas—in fact gas 
cookers and so on. 

He believed that the greatest field for the increased use of gas lay in 
dissociating the two functions of gas as fuel—that was to say generating 
heat and providing a protective atmosphere, by utilizing radiant heat 
and providing a conditioned atmosphere from the waste gases. There 
were possibilities for a much wider application of radiant tubes in 
both continuous and static furnaces, in, for example, the vitreous 
enamelling industry, providing the economics could be brought into 
line. In the States the percentage of electric furnaces was much 
lower than in this country, because gas was cheaper, in addition to 
which an electric furnace had to have a gas-conditioned atmosphere 
and desulphurization of the atmosphere had to be carried much 
further. He expressed the hope that the visit had been interesting, 
and that it would not be the last made by the Association. 

Mr. K. L. Pearce (Bilston), the President, said he much appreciated 
Mr. Fallon’s concluding remark. 


Dividends 


Gas Light and Coke Company.—The accounts for 1945 show that 
after the payment of interest (gross) on Debenture Stocks, loans, 
uninvested funds and deposits and income tax (computed by reference 
to the profits for 1945), and taking into account amounts set aside in 
respect of War Damage Contribution and further provision for 
income tax and the amount carried to the Special Purposes Fund, 
there is a balance standing to the credit of the net revenue account of 
£1,187,859 (compared with £942,525 in 1944), which includes £200,000 
on account of reduction in rates charged in periods prior to 1945. 
Of this balance the dividends and the contribution to co-partnership 
for the half-year ended June 30 absorbed £389,353. The Directors 
recommend confirmation of the payment of dividend at 33% on the 
33% Redeemable Preference. Stock 1970 for the half-year ended 
Dec. 31, and the payment on March 1 of dividends for the half-year 
ended Dec. 31, at 4% on the 4% Consolidated Preference Stock; 
34% on the 34% Maximum Stock; and on the Ordinary Stock, 24% 
(actual), making a total dividend of 5% for the year 1945. Dividends 
afte in all cases subject to the deduction of income tax. These dividends 
with the contribution to co-partnership for the half-year ended 
Dec. 31 will absorb a further £429,049, leaving a balance to be carried 
forward to the credit of the year 1946 of £896,258, which compares 
with £526,801 brought forward from 1944. 
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District Heating* 
By REGINALD O. KAPP 


Pender Professor of Electrical Engineering at University College, London 


these days so much talk of post-war reconstruction. After the 

strain of the past years most people are tired, very tired; yet they 
are left with sufficient vigour to look forward to fresh fields of effort. 
So long as this spirit persists there need be no fear that the nation 
will become soft and slack. There is more danger, I think, that it will 
tackle reconstruction with an excess of enthusiasm, that there will 
be too much zeal for change and too little patience with expert guid- 
ance. This would be unfortunate. For while much need for change 
exists, the best intentions are destined to come to nothing if the aim 
is set too high, if too little attention is given to ways and means, if 
schemes are embarked on with inadequate preparation. 

An example within my own field of study illustrates this. There 
can be no doubt about the desirability of building better towns 
with better houses and less household drudgery; and there can be no 
doubt about the need to economize the nation’s precious coal. Some- 
thing can be done towards both these excellent post-war aims by what 
is called district heating. This is a system whereby hot water or 
steam is produced in a central boiler installation, and sent through 
pipes to every building in the neighbouring district where a supply of 
heat may be required, be it for industrial purposes, for the heating of 
dwelling-houses, offices, schools and hospitals, or for a supply of hot 
tap water in the home. Heat for all purposes is “‘on tap” in the same 
way as cold water, gas and electricity are on tap already. 


Ii is a sign of a healthy national mentality that we should hear in 


District Heating in Other Countries 


The notion is by no means new or untried. Lockport, a town in 
New York State of the U.S.A., had a district heating installation as 
far back as 1877, and a District Heating Association was founded in 
the U.S.A. in 1909. The first scheme I know of in this country was 
installed in Manchester early in this century. The central boiler 
installation was in Bloom Street. The idea shared the fate of many 
progressive ideas about which this country has taken a lead at one 
time. It was subsequently neglected here and developed abroad. 
There, progress has been substantial. The largest installation in the 
world is in New York, where both the business and the residential 
parts of the town are provided with heat ‘‘on tap.”” Among other 
towns in the U.S.A. and in Canada with a similar service are Detroit, 
Indianapolis, Rochester, Pittsburg, Winnipeg. There was district 
heating before this war in many German towns, such as Hamburg, 
Berlin, Charlottenburg, Leipzig, Dresden, Brunswick, Kiel, Breslau, 
Karlsruhe, Frankfort. The Vatican City is supplied with its heat 
requirements in the same way, and there are, or have been, some 
160 district heating plants in Russia, among which those in Leningrad, 
Moscow, Kief, Kharkov may be mentioned. 

In view of the success of these foreign installations it is natural 
to ask why we have not followed suit in our own big cities. The 
reason is certainly not that we are better off without it. I am con- 
vinced that district heating does both make for a better way of life 
and save coal; I propose in a moment to explain in more detail what 
the benefits are that we should derive from it. But neither is the reason 
for its neglect here that we are less enterprising than other peoples, 
that we are too conservative, or that progress is blocked by vested 
interests. Such all-too-facile explanations do not suffice at all to 
account for our relative backwardness in this: matter. At least an 
additional reason is that we have to contend with certain hard engineer- 
ing and economic facts. 

It is just as important to appreciate these as to appreciate the benefits 
to be derived from district heating. If we appreciate the benefits 
only and ignore the difficulties and limitations, we shall expend our 
time and effort on schemes that are doomed to failure and possibly 
miss those that are quite practicable. And if we are well aware of the 
objections but do not appreciate the benefits, we shall not exert our- 
Selves at all; we shall miss any opportunity there may be to overcome 
the difficulties. One or the other may happen if the subject is discussed 
only in the not always very responsible atmosphere of politics. That 
is why it now needs to be widely discussed and examined from all 
sides by engineers. It is, in fact, receiving their careful consideration 
as part of the post-war reconstruction programme in many of our 
cities ; and so a brief account of the arguments that can be urged both 
for and against district heating will be topical at the moment. So I 
propose to show first why district heating is worth striving for, and then 
to give a short account of the limitations and practical difficulties 
that will, I have to admit regretfully, oblige us to proceed slowly 
and cautiously. 

The advantages come under three headings—namely, the con- 
venience of heat ‘“‘on tap,”” smoke abatement, and coal conservation. 

Convenience.—Where district heating was available every room 
could be warmed by a radiator fed with steam or hot water. All the 
householder need do to regulate the temperature of a room would be 


* From a Paper to the Institute of Fuel. 


to turn a valve. The open grate would become superfluous, to te 
retained perhaps as a luxury by the few. Many would, no doubt, 
regret its disappearance. Some would be less regretful than others. 
Least of all, I suspect, those who have to clean grates, carry coal and 
struggle to keep fires alight; they would think of these labours and 
the extra dust made by an open fire. More regrets would come from 
those to whom an open fire is a centre of leisured enjoyment, and a 
convenient incinerator for the disposal of matches and old letters. 

However, I do not want to enter at length into the timeworn argu- 
ment about the virtues and vices of the British hearth. For me the 
long argument is disposed of by a point made in the Electrical Times 
during September, 1943, in which a writer mentions that central 
heating is invariably chosen for the more luxurious types of dwelling, 
where no expense is spared that may add to convenience and comfort. 
House-agents find that they can obtain more rent for a centrally- 
heated dwelling, and this form of heating is nowadays universal in 
offices and public buildings. Whatever people may say in favour of 
the open grate is, therefore, belied by what they do. Though they 
may enthuse in conversation, they actually pay to get rid of it. The 
hours spent daily by the housewife in the service of the British hearth 
may be good for her soul, but evidently not so good that she does not 
prefer to spend those hours in other ways. 


Smoke Abatement 


Be they good for the soul or not, domestic open fires are 
certainly not good for the lungs. Though not responsible for 
all the soot in our atmosphere, they are responsible for most of 
it. This can be inferred from figures of coal consumption given by 
Sir Alfred Egerton, in March, 1943, in a paper to the Royal Institution, 
entitled ‘‘Warmth and Comfort Indoors.” The total coal production 
in this country in 1937 was about 240 million tons. Of this, some 113 
million tons were used for purposes that can have added hardly any 
soot to the air, such as export, coastwise bunkers, and the generation 
of gas and electricity. Of the remainder, less than half, namely, 
78.5 million tons, were used for industrial purposes and mining; 12 
million tons were used for railways and 37 million tons for domestic 
heating. A factory produces far less soot per ton of coal burnt than 
either a railway engine or a domestic grate. The soot produced by 
railway engines is mostly discharged in open country. So one has to 
conclude that by far the most important source of atmospheric pollu- 
lution in our towns is the open grate. 

The total of the soot discharged into our air is considerable. Ina 
report published in 1935 a Royal Commission on the coal industry 
put the figure at three million tons annually. This is equivalent to 
three days’ output of all the collieries in the country. 

We inhale more of these three million tons than can be good for 
us, for it was shown by the late Dr. J. S. Owens in a paper to the 
Institution of Mechanical Engineers, in 1936, that London's air 
contains a minimum of 4,000 to 5,000 particles of soot per cubic 
centimetre. This is in clear wintry weather. During a fog the figure 
rises to some 80,000 or even 100,000 particles. 

This soot does not injure us only by inhalation. It also creates an 
opaque veil above our heads and keeps the sun’s ultra-violet rays 
from us. To the damage it does to health must, moreover, be added 
the damage it does to buildings. According to the Chairman of the 
Air Pollution Board, appointed in 1912 by the Manchester Corpora- 
tion, the measurable smoke damage done in Manchester and Salford 
then amounted to nearly £1,000,000, and the corresponding figure for 
London has been put at £4,000,000. We certainly pay dearly for the 
open grate, even indirectly. 

Coal Conservation—The direct cost appears in the domestic coal 
bill. This is for two reasons. Firstly a high charge has necessarily 
to be made for delivery of coal in retail quantities. Secondly, the 
domestic grate is an inefficient piece of apparatus. A substantial 
amount of unburnt fuel is lost with the ashes, and a substantial portion 
of heat is lost with the flue gases that escape into the outer air. In 
consequence the average efficiency of all domestic coal consumers, 
including open fires, stoves and kitchen ranges, is only about 25%. 

The efficiency of an electric fire is, if anything, lower still. The 
average efficiency of all generating stations in this country was 20.6% 
in 1938. It is a good deal higher to-day, but there cannot be many 
places even now where the thermal efficiency (coal to heat) of electric 
fires reaches 25%. 

Central heating boilers for individual houses show better figures; 
55% thermal efficiency may be taken as an average figure. This can 
only seem good when compared with the open grate and the electric 
fire. Considered by itself, a form of heating that makes use of little 
more than half the heat in the coal must appear wasteful. Besides 
saving some coal, individual central heating boilers would also do 
something towards reduction of the smoke nuisance; but by no means 
enough. 

To reduce this nuisance adequately the coal must be burnt in large 
furnaces, where effective plant for the removal both of solid particles 
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and of noxious fumes is practicable. Such removal has proved 
completely successful in large electric power stations, such as Battersea 
and Fulham. It can be achieved in any boiler installation of com- 
parable size; and the boilers needed for the district heating of a large 
area would be of comparable size, as a few available figures illustrate. 
The largest boiler unit in Battersea power station is, for instance, 
designed to evaporate 500,000 Ib. of water per hour.’ And the largest 
boiler unit employed on the New York district heating system evapo- 
rates even more—namely, 850,000 Ib. of water per hour. 

Such large boilers have a thermal efficiency of some 80%; it may 
even reach 85%. But their use for district heating involves trans- 
mission of hot water or steam over long distances, and the heat 
losses in the pipes will bring the overall efficiency down to about 
70% or perhaps 75%. This is still well above the 55% thermal 
efficiency of individual central heating boilers. So district heating 
from boilers used exclusively for that purpose would help to conserve 
our coal resources. 

If the same boilers also serve an electricity supply the national 
Saving is even greater. For while the thermal efficiency of a station 
that generates electricity only is rarely much above 30%, that of a 
Station that generates both district heat and electricity is about 75%, 
possibly a little more. 

The reason is that, in accordance with well:known thermodynamic 
principles, a large fraction of the heat has to be rejected when energy 
is converted from heat into mechanical energy. In an electric power 
Station this rejected heat passes into the water used to cool the con- 
densers and maintain the vacuum in them. In order to achieve a 
high thermal efficiency, the quantity of cooling water is great and the 
temperature at which it leaves the condensers is low. The quantity 
in a modern power station is of the order of 60 lb. of cooling water 
per lb. of steam condensed, and the temperature of the cooling water 
after it has done its work is of the order of 75°F. to 80°F. The 
quantity of heat carried away in this cooling water will hardly be less 
than 45% of the heat in the coal supplied to the power station. It 
is usually more than this figure. 


Electricity Generation combined with District 
Heating ‘ 

In a station used for combined generation of electricity and district 
heat a smaller quantity of cooling water is passed through the con- 
densers. This reaches a sufficiently high temperature to be useful. 
Of course the pressure at the turbine outlet is not as low as that of 
the high vacuum at which the electric station engineer aims. As a 
result of the increased exhaust pressure the electrical output of the 
station for a given fuel consumption and size of boiler plant is reduced. 
But the reduction in output of electrical energy is only about one-tenth 
or one-ninth of the energy gain available for district heating. The 
precise figure depends, of course, on the temperature of the heating 
water. Broadly speaking a station can use a given rate of coal con- 
sumption either for the generation of 100,000 kW. of electrical energy 
alone, or of, say, 80,000 kW. of electrical and 180,000 kW: of heat 
energy. There is, in consequence, a saving in coal of more than 
one-third if heat and electricity are produced from a combined station 
instead of from two separate stations. 

In a typical method of combining generation of electricity and 
district heat, steam from the boilers passes through the turbines and 
is condensed at the turbine exhaust in condensers just as in a purely 
electric generating station. The only difference in the turbo-alter- 
nators is that the exhaust is at a much higher temperature and pressure 
and that, therefore, their output for a given steam supply is somewhat 
lower. Such turbines are called back-pressure turbines. 

The water used to cool and condense the steam in the condensers, 
which in a purely electric generating station is drawn from a river 
or cooling towers, is circulated through a pipe system that supplies 
the neighbouring district. Instead of giving up its heat in a cooling 
tower, this circulating water does so to the various buildings connected 
to the heating system. Matters are so regulated that the returned 
circulating water is at the temperature required by the design of the 
back-pressure turbines. 

The demand for electricity usually varies greatly from moment to 
moment. And electricity cannot be stored. So the quantity of steam 
arriving to be condensed varies from moment to moment with the 
electricity demand. The heat demand of the district also varies from 
moment to moment, but quite differently. As the heat drawn at 
each moment from the condensers is determined by the electricity 
demand at that moment, any balance must be drawn from other 
sources. 

Two such sources are provided. One is a storage tank containing 
hot water. It can be by-passed or taken into the circulating system. 
The temperature in this tank varies with the level. By drawing the 
water off at different levels one can therefore adjust the temperature 
of the water supplied to the district to the demand. The other source 
of heat by which one can equalize the demand is a direct supply from 
the boilers. A steam pipe from the boilers to the circulating water 
main by-passes the turbines, and could be used to supply a small 
quantity of high-grade heat to the district heating system. This by- 
pass could serve the whole heat requirement if the turbine were out 

of service for any reason. 

At the consumer’s end the hot water is taken direct to radiators 
for space heating. The heat needed for hot tap water is supplied 
through a heat exchanger in the house. Any hot water or low-grade 
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steam taken by factories is also heated from the circulating wate 
system in a heat exchanger. 

In order to gain the proper sense of proportion one must conside 
relative coal consumptions for the various types of domestic heating 
discussed here. As a guide let me take the coal consumption figure; 
for 1937 that have been mentioned already. In that year, according 
to Sir Alfred Egerton, domestic heating accounted for 37 million tons 
and electricity supply for 15 million tons. The domestic heating wil 
have been at an efficiency of about 25%. Had this been entirely by 
central heating fed from a boiler in each house instead of almost 
entirely by open fires the efficiency would have been about 55%, and 
about 20 million tons of coal would have been saved in that year, 
Had the whole of that domestic heating load been taken by larg 
central boilers each feeding its own district the efficiency would have 
been about 70%, and a further four million tons would have been 
saved. Had electricity generating stations all been equipped with 
back-pressure turbines and also supplied district heat to their full 
capacity, something like one-third of their 15 million tons’ consumption 
would also have been saved. Instead of requiring a total of 52 
million tons for domestic heating and electricity supply we should 
have required only 23 million tons. 

These are very rough figures, suitable only to convey the right order 
of magnitude. They apply to one year only; they omit gas and coke 
Statistics; and they do not allow for the possible effect of railway 
electrification. They are, moreover, theoretical, as they presuppose 
100% district heating and nothing but back-pressure turbines in all 
our power stations. What the figures do indicate is that any national 
saving in coal due to district heating might reach tens of millions of 
tons per year, but would not reach hundreds of millions. The maxi- 
mum saving that might be expected under impossibly ideal conditions 
would be of the order of 10% of the nation’s coal production, or about 
a week’s output. Such savings are large compared with those that 
could be expected from any conceivable improvement in the thermal 
efficiency of, say, electricity generation. But nevertheless, fuel economy 
is, in my opinion, a less important result of district heating than the 
other two results that I have mentioned, namely, elimination of house- 
hold drudgery and smoke abatement. 


Difficulties and Limitations 

The chief limitation to any system of district heating in this country, 
whether it be with combined or separate generation, is that nearly 
all our houses have been built with open grates and not with radiators 
for space heating. In any cost comparison, therefore, the cost of 
new radiators must be added to the cost of the generating plant and 
distributing mains. In such a cost comparison the saving in fuel 
will, I fear, often be less than the annual capital charges. So district 
heating will often be at a disadvantage for existing houses, at least 
when these are at present heated by open grates. In houses already 
centrally heated district heating can, of course, compete more favour- 
ably. _ And it is worth remembering that nearly all the existing district 
heating systems in the U.S.A., and on the Continent, were introduced 
into existing buildings. So a careful investigation of relative costs 
is necessary for every district before it can be ascertained what is the 
most economical system of heating for that district. 

An important factor in such a cost comparison is the density of 
population, for distribution costs are a considerable item. These 
include both capital charges on the pipes and heat losses in the pipes. 
Both are proportional to the mileage.° The greater the number of 
consumers per mile, therefore, the lower the distribution costs per 
consumer. In Continental towns with their many-storied blocks of 
flats one should consequently expect a cost comparison to work out 
more favourably for district heating than in an English residential 
area, consisting of detached two-storied houses. 

Further, it is to be remembered that the narrow streets of many of 
our. towns are already so congested with services for water, gas, 
sewage, electricity, telegraph and telephone that it may be physically 
impossible to find room for any other pipes. 

Another difficulty, and a serious one, is to know beforehand what 
to design the system for. How many householders in a given district 
are going to become consumers? Most householders will not know 
whether they want district heat at the terms offered until they have 
seen it working. So how can the engineers know what size of boilers 
to install, what the pipe diameters are to be, how much heat storage 
to provide? Electricity supply engineers do foretell very closely what 
the demand in a new district will be. But they have the benefit of 
more than fifty years of experience in this country. District heating 
engineers will have only U.S.A. and Continental experience to guide 
them. And climatic conditions as well as national character and 
habits vary too much for that to be a very sure guide. 

There is as much uncertainty about the best service conditions as 
about the number of consumers to be expected. What is, for this 
country, the proper temperature? How closely must a constant 
temperature be maintained? What is the proper size of heat exchanger 
for the tap water? For what load fluctuations must the system cater? 
Such questions can only be answered after years of experience. 

Yet other difficulties are in methods of metering the heat. True, 
one can meter the tap water drawn off without difficulty. But the 
meter reading is a fair basis of charging only so long as the tempera- 
ture is maintained constant within close limits. Metering of the space 
heating is even more difficult. It may be necessary to give up the 
idea of charging for this by meter, and to charge for the service instead 
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,some principle that takes no account of the amount of heat con- 
med. Such a method may lead to undue waste. What is on tap is 
ot always economized. 
The above are among the difficulties in the way of all forms of 
istrict heating. Others apply particularly to the generation of 
istrict heat in combination with electricity generation. 
Most generating stations are well outside our towns. The cost of 
hipes to bring heat from these to the districts needing a supply would 
fen be prohibitive. The generating plant now existing in those 
ations would, moreover, not be able to produce the necessary hot 
ater. Ihe existing turbines would have to be replaced by back- 
pressure turbines, the boilers would have to be added to, the con- 
fensing plant would all have to be scrapped and replaced by plant 
jesigned for higher temperatures and pressures. The capital cost 
pf such * apenas would be considerable. I doubt if it could often 
e justified. 
On the other hand, there is a substantial saving in capital cost of 
enerating plant when new plant is used for combined generation 
nd no old plant is scrapped. If an electric generating station is 
esigned from the start to produce heat as well as electricity the boilers 
ost a little more than for a purely electric station, the condensing 
lant a little less, and the cost of the turbo-alternators is much the 
me. The net result may or may not be a somewhat more expensive 
generating station. But against any small extra cost of this must be 
set the saving in the cost of a complete boiler installation for the 
supply of heat from separate plant. 

This means that combined generation can probably only be economi- 
ally introduced into stations where extension plant is being installed, 
or into wholly new stations. As stations must also be near their load 
entres, the scope for combined generation for which there is a strong 
economic case is very limited. 

I would not like to leave the impression that I regard the difficulties 
0 district heating as obstacles. They are no more than limitations; 
they apply to some districts, but not to others. They call for caution, 














































T is not surprising to note the rapid increase in demanif for the 
spun pipe; in fact the indications are that it will become the standard 
product for cast iron mains up to 24 in. in diameter. 

Some idea of the research work involved in the evolution of the spun 

pipe can be gathered from routine mechanical tests—the ring 
test, the bending test, and the line load test. Particular attention 
is called to the stress strain diagram, which shows comparative curves 
for spun and vertically cast pipes tested under similar conditions. 
The superior elastic and tensile properties of the spun pipe are clearly 
shown by reference to such curves. A composite micrograph show- 
ing structures of vertically cast and spun metal reveals the dense, 
close-grained nature of the latter material. This refined structure 
provides an explanation for the greatly enhanced mechanical pro- 
perties. 
_ The first point of technical interest refers to the handling of the 
finished pipe. The manufacturer takes the greatest care to avoid 
the despatch of a faulty or cracked casting, and it is only reasonable 
to ask the customer to handle each pipe with sufficient care to avoid 
damaging it. All consignments of pipe should be examined on arrival 
for evidence of damage in transit, particular attention being given to 
the inspection of the spigots, which are, obviously, the most vulnerable 
point of the casting. 

The normal way of testing for cracks is to sling the pipe, strike it 
with a hammer, and rely on a cracked note to serve as an indication 
of damage. If doubt exists concerning the presence of a crack, 
further practical tests can be imposed. One such test consists of 
swabbing the interior of the pipe at the suspected spot with paraffin, 
which readily seeps through the finest break, and if such seepage is 
seen on the outside surface the pipe is cracked. Another method is 
to chalk the suspected area and strike it with a hammer, when the 
crack will reveal itself as a black line on the chalked surface ; the Author 
has seen this method successfully used to find a very fine spigot 
crack in a 27 in. pipe. 


Mechanism of Crack Production 


The mechanism of crack production is of some interest. When a 
hollow cylinder is subjected to severe local impact momentary dis- 
tortion of the circular form occurs, thus putting the metal adjacent 
to the inner surface under tension and the outer layer of the pipe wall 
Into compression. It is well known that cast iron offers greater 





* From a Paper to the Scottish Junior Gas Association, December 8, 1945. : 
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and not for inactivity. I regard district heating as the coming thing 
to which engineers must give much thought and attention. Even 
though we cannot hope that it will show an advantage in most of our 
large cities, it will show one in a few of them. The first systems to be 
installed should be for districts that combine the following charac- 
teristics: a compact area, reasonably high density of population, a 
large proportion of new houses. If a generating station is close to 
the consuming area and is to have its plant extended, the system ought 
to be with combined generation; otherwise district heating is better 
not tied to electricity supply just yet. Where the conditions are not 
so favourable it is, in my opinion, wise to proceed slowly and wait 
for the experience of those systems for which the advantages are 
beyond doubt. 

One further word should be added concerning the advantages and 
disadvantages of district heating, particularly with combined genera- 
tion. The advantages are all national; the disadvantages fall on the 
electricity supply industry. This industry is asked to adapt its gene- 
rating programme to new untried conditions. It is asked to make and 
sell not the one simple commodity, electricity, to which it has become 
adapted, but also a second far less easily measured and costed com- 
modity, namely, heat. Now both production and costing in the 
electricity supply industry have been developed to a fine art. I doubt 
whether either is conducted as scientifically in any other industry. 
This is partly because, unlike most industries, electricity supply has 
been concerned with its one product only, and partly because of many 
long years of careful attention to generating programmes and accoun- 
tancy in electricity supply. By introducing new and complicating 
factors, combined generation would undoubtedly undo much that 
has been laboriously done. In allocating costs in a combined gene- 
rating station between its two products these impositions ought to be 
allowed for. In other words, to be fair, the relative costs of heat 
and electricity ought to be so adjusted that some reduction in the cost 
of electricity compensates the industry for its sacrifices in the national 
interest. 
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resistance to compression than to tension, and it therefore follows 
that failure through impact originates from the inside of the casting. 
The tendency is for the crack to be longitudinal, as the local distortion 
is greater in respect to the circularity of the pipe than along its length. 
The depth and length of the crack are determined by the severity of 
the blow suffered, and it is not difficult to conceive the formation of a 
partial crack of insufficient depth to penetrate the wall thickness. A 
partial crack, detectable by laboratory methods involving magnetism, 
electrical resistance or ultra-violet rays, is almost impossible to find 
in the field, and thus can be a source of delayed failure. 

The partial crack is not the “‘bogy” the previous remarks may lead 
one to believe. Its nature and formation have been the subject of 
much research in this country and in America. These researches, 
in which the tests have been made on a drop hammer machine, have 
led to such improvements in the ductility of the modern pipe that the 
resistance to impact is so great as to eliminate any risk of partial or 
complete cracking, provided reasonable care is exercised in transport 
or handling. To many it will appear elementary to ask for this 
exercising of reasonable care, but the Author has seen so many cases of 
rough handling that he feels it is necessary to bring the point forward. 
A few authentic examples of rough handling can be given, namely, 
the towing of pipes behind a tractor in such a way as to allow the 
unprotected spigot to drag along concrete and similar hard roads; 
unloading pipes by throwing them direct from the lorry on to hard 
roads; stacking pipes by pushing them into a heap with a bulldozer, 
and unloading down timber skids without a steady rope, allowing the 
pipes to bump one against the other with considerable force. 

If a pipe is accidentally mishandled it should be thoroughly in- 
spected before laying, and, if possible, used as the last pipe of a test 
section. In this position its removal is neither expensive nor tedious. 


Joints 


The joint is as vital a part of the distribution main as the pipe, and 
the importance of efficient jointing is too obvious to need amplifica- 
tion. In recent years considerable attention has been given to the 
design and evolution of improved pipe joints. Joints for cast iron 
pipes fall into four main categories, which can be classed as rigid 
joints, semi-rigid joints, flexible joints, and special joints. It will be 
appreciated that with a few exceptions the joints used on cast iron 
mains are of a socket and spigot type. 

The flange joint, not available on any type of spun pipe, is made by 
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bolting together flanges formed integrally with the pipe, and so com- 
pressing a suitable packing ring between their machined faces. B.S.S. 
78, 1938, tabulates the dimensions and bolt details for diameters 
ranging from 14 in. to 48 in. 

The packing material, either in the form of a full width ring or a 
strip ring lying within the bolt circle, should be selected according to 
the nature, temperature and pressure of the fluid or gas carried in the 
main. Rubber packings in conformity with B.S.S. 772 are most 
generally used, but where risk of deterioration exists through chemical 
effects, and for temperatures exceeding 160° F., alternative packings 
are recommended. Rings of asbestos or asbestos compound, cor- 
rugated metal rings whose annular grooves are filled with jointing 
compound before assembly, hollow pressure filled metallic rings and 
millboard impregnated with linseed oil are the usual alternatives. 
The packing rings should be as thin as possible, as the risk of blow-out 
due to internal pressure becomes greater as the thickness of the ring 
increases. For rubber rings a thickness of 4 in. to ;, in., depending 
on pipe diameters, is usual, and has proved satisfactory for normal 
conditions and pressures. The strip ring is preferred to the full width 
ring, as its smaller area permits a greater sealing pressure being 
obtained with the same tightening effect on the bolts. A recent 
experience proved the advantage of the strip ring over the full width 
type. A large flange joint fitted with a full width ring of asbestos 
compound failed to give a seal at 100 lb. per sq. in. air pressure, 
although the bolts were tightened to the limit. The ring was removed 
and cut down to fit within the bolt circle and the re-assembled joint 
gave perfect test results, although less tightening effort was applied 
to the bolts. If full width rings are used it is advisable to fit grummets 
under the heads and nuts of the bolts. 


Turned and Bored Joints 

The turned and bored joints are of two forms—the full turned and 
bored joint and the half turned and bored joint. Both are of socket 
and spigot type, and vary in regard to the depth of machined surface. 
In the half turned and bored type, which is standardized in B.S.S. 
78, the reduced depth of the machined surfaces provides a caulking 
space which can be packed with lead, lead wool, or cement grout. 
The joints are easily made, as the principal jointing operation consists 
of driving the spigot into the adjoining socket. After driving the 
half turned and bored type the caulking space can be packed as 
desired, although some users omit this unless subsequent test shows 
leakage. These designs of joint are losing favour owing to their 
extreme rigidity and lack of provision for contraction. The standard 
designs are not available on spun pipes made in metal moulds, nor 
are the joints fitted to special castings. A proportion of lead caulked 
joints—10 to 15% is usual—is included in all turned and bored mains, 
in order to provide some slight freedom of lateral and axial movement. 

Semi-rigid joints are of the socket and spigot type, and normally 
rely on lead as the jointing medium, the lead being introduced into 
the jointing space in the molten condition or as lead fibre. Lead 
substitutes are available, but are not often used in this country. 

The open lead joint and the lead wool type of joint are too well 
known to merit any detailed description. Savings in labour, fuel and 
transport are claimed for the latter, as no melting plant is needed. 
The progressive caulking gives a seal extending the whole depth of the 
lead, whereas with thé molten lead joint it is generally assumed that 
the caulking effect is not transmitted through the lead beyond a depth 
of 1 in. It will be seen that the B.S.S. 78, 1938, gives the spigot 
bead as an optional fitting. 

Some years ago experiments were made on lead joints made with 
and without spigot beads. The joints, subjected to reversals of 
deflection and carrying internal pressure, were tested under identical 
conditions and the results clearly showed the advantages of the 
beadless spigot. “Deflection involves draw at the joint, and the plain 
spigot, by permitting free axial movement without displacement of 
the lead packing, is better able to withstand movement without 
developing leakage. Although the beaded spigot simplifies the cen- 
tralization and subsequent yarning of the joint, yet the beadless 
spigot is strongly recommended ‘for all pipelines where longitudinal 


= due to temperature changes or distortion of the main is 
ikely. 


Flexible Joints 


During the last century flexible joints were available for the coupling 
of cast-iron mains, but in more recent times their advantages have been 
realized and their development encouraged. The various types of 
flexible joint, of which large numbers of designs have been registered, 
fall into the following three classes: 


« _@) Designs in which a rubber gasket is compressed by mecha- 
nical means between the jointing surfaces. 
(6) Designs dependent on the principle of the ‘‘U’’ washer. 
_ (©) Designs in which the rubber sealing ring is rolled into a 
jointing space of narrower dimensions. 


In each instance some provision is made for longitudinal as well as 
defiective movement.. Such a provision is obviously necessary, as 
distortion of a pipeline inevitably alters its length, and such changes 
in length can only be accommodated by axial movement at the joints. 

The compressed gasket types of joint are essentially stuffing-boxes, 
using rubber or composition as the packing material, and they are 
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made in the form of a coupling or sleeve for jointing plain-eng 
pipes, or as special designs suitable for socket and spigot pipes, 
principle is always the same, and the various types only differ in the 
methods used for compressing the gasket and the shape of the Packing 
ring. 

The Dresser coupling is a typical sleeve type of joint, and is available 
for a wide range of diameters of plain-ended pipe. It allows §° of 
deflection, and ample longitudinal movement can occur Without 
leakage. If desired, the coupling is obtainable without the central 
stop, and can be used as a collar for effecting repairs, insertion of , 
special casting, and similar operations. 

The Johnson coupling is of similar design and has similar properties 
The wedge-shaped packing rings are supplied in different materials 
including rubber, either plain or reinforced with canvas, or with lead 
or semi-ebonite tips, depending on the conditions of use. For ga 
mains the rubber conforms to B.S.S. 772, 1936. Other types of sleeve 
coupling are available, but all are basically similar to the example 
described. 

The introduction of the spun pipe automatically called for improved 
jointing methods, and from 1922 onwards many designs have been 
registered, among which the main differences lie in the means of 
compressing the gasket. 

Several types employing bolts for this purpose are available. The 
Stanton Ironworks Company, Ltd., have developed two joints, the 
Stanton-Wilson and the screwed-gland flexible, both of which dis. 
pense with bolts, and use a form of screw thread to produce the 
necessary axial movement of the cast-iron pressure member. In the 
Stanton-Wilson design the pressure member is an external fitment 
with three helical lugs engaging on three similar lugs integral with the 
socket. The necessary rotation is secured by an ingenious detachable 
rack and pinion device. The screwed-gland design, which is of later 
origin, employs, as its name implies, a threaded gland, which screws 
into the socket and which is tightened by a simple C-spanner. 


A New Development 


Another joint which will shortly be produced for use on socket and 
spigot pipes of over 12 in. diameter is of the bolted type, which differs 
from all previous designs in that the set pins used are completely 
protected from corrosion. Compression of the gasket is secured by 
the tightening of a number of set pins, which fit into tapped holes in 
the face of the socket. The space between the pressure ring and the 
outer surface of the socket may be packed with lead, bitumen, cement 
grout, or similar water-resisting compound. The heads of the set 
pins are located in suitable pockets, and the gland or pressure ring is 
constructed of cast iron of channel section, the outer web passing 
over the socket end of the pipe. This outer web has a small caulking 
groove formed on its inner surface, and the bolt heads are located in 
small pockets formed in the gland or pressure ring. 

After assembly the caulking or grouting space between the gland 
and the @utside of the pipe socket is filled with lead wool or fibre, 
cement grout, suitable bituminous compound, or similar packing 
material. The small pockets surrounding the bases of the bolt 
heads are similarly filled. 

The Victualic joint of the ““U” washer type requires pipes with 
machined shouldered ends. As the ring is secured by an external 
housing the joint is, to some degree, self anchoring. Longitudinal 
movement is provided by designing the housing with sufficient width 
to give clearance between the pipe ends. Joint rings suitable for gas, 
water, oil and other mains are available. At low pressures the 
resiliency of the joint ring provides a seal, and as pressures increase 
the internal pressure forces the lips of the ring into close contact with 
the jointing surfaces of the pipe and so maintains the seal. gy 

The rolled ring type of joint originated from the Forster joint, in 
which a ring of round section is rolled along a specially formed spigot 
as the latter is forced into the socket. The form of the spigot is such 
that the ring is compressed and somewhat flattened. The compression 
and distortion of the ring provides the seal, and any risk of blow-out 
of the gasket is overcome by a bead cast on the spigot body. 

A modern adaptation of the Forster joint, which has been known 
to give satisfactory service in gas mains for over sixty years, is the 
Stanton roll ring joint. The same principle is used, but the design 
obviates any special form of spigot, and includes a hard rubber sealing 
ring in addition to the softer round-sectioned joint ring. This sealing 
ring performs the triple function of protecting the joint ring from 
contact with any deleterious materal in the subsoil, of preventing 
blow-out of the joint ring, and of carrying the weight of the pipe and 
the trench filling above it, thus obviating any tendency to permanent 

distortion around its lower half. me 2 

Special joints include such joints as ball joints, expansion joints 
and lug type turned and bored joints, which are of only passing 
interest to the gas engineer. In this group we can include repair 
clamps, of which the Dresser and Johnson types are well-known 
examples. These are designed to secure leak tightness at lead joints 
which have developed leakage due to fibration, and for which re- 
caulking is only a temporary expedient. Both designs allow for some 
adjustment to permit their use on off-size sockets or spigots. 


Laying 
To provide permanence and freedom from leakage the laying 
operation will require every care, yet only a strict adherence to several 
simple principles is involved. The pipe should be handled by tackle 
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suitable to its weight, and for the larger mains, well designed shear 
jegs or even a gantry crane should be used. 

The preparation of the trench bottom is of primary importance, 
and it should be levelled to give an even bed for the pipe. Where 
rock is encountered the trench should be dug at least 6 in. deeper 
than required and made up with well rammed soft material. If con- 
ditions preclude such action there is no alternative but to support 
the pipe on a thin yet secure bed of concrete. To lay pipes on an 
uneven hard bed is to invite trouble. 

Jointing demands care and good workmanship, and it is false 
economy to provide small joint holes in which the men cannot work 
with efficiency or comfort. 

Where pipes need to be cut to special lengths, the tools used should 
be sharp; wheel cutters are excellent for small and medium mains, 
while special cutting machines are recommended for large diameter 
pipes. Spun pipes can be cut accurately and cleanly by any of the 
ysual methods. As centrifugally cast metal is much stronger than 
sand cast iron, it will be found when using chisels that the same 
effort will not Broduce as deep a cut in a spun pipe. Any tendency 
to compensate for this effect by unreasonable use of the hammer 
must be overcome. Most troubles in cutting arise from impatience, 
the use of blunt or badly tempered tools, or allowing the chisel to’act 
more as a wedge than as a cutting tool. 

Trenches should be cut at least 12 in. wider than the outer diameter 
of the pipe being laid, giving sufficient space on either side to allow 
soft filling material to be packed around and under the pipe. The 
advantages of such packing, which should be carried at least 6 in. 
above the pipe, are obvious, as a well supported pipe can withstand 
much greater top loading without damage. 

Where mains run beneath tram tracks or are located in areas 
where similar vibratory effects are likely, care should be taken to 
avoid any direct transmission of the vibrations to the main itself. 
Ample cover with soft well packing filling is essential. 


High-Pressure Mains 
High-pressure mains need anchorage at dead ends and bends, as 
appreciable thrusts occur, which tend to cause “draw” and even 
complete “‘blow-out” of the joints. The “stuffing-box” type of 
flexible joint offers little resistance to spigot withdrawal, while lead 
joints, reputed to have a holding value of 200 Ib. per sq. in. of lead in 
contact with the spigot, are apt to creep under sustained axial thrust. 
Where the thrust is appreciable, concrete blocks should be installed 
at all points where movement may occur. Thrust is easily calculated 
from the formula: 
Thrust in lb. = axial pressure x 2 the sine of 4 the angle of 
deviation ; 
the axial pressure equalling the area of bore in square inches x 
the internal pressure in Ib. per sq. in. 


It is as well to use the proposed test pressure as the figure fot 
internal pressure in making calculations. 

The need for anchorages explains why flanged pipes are used for 
some Over-ground mains, but it is possible to anchor exposed spigot 
and socket pipelines by using external clips. 

Slow bends can be negotiated with straight pipes by using deflection 
at each joint. The radius negotiable is obtainable from the simple 
formula : 

Radius in feet = Angle of def. at joint x length of pipe in feet. 


Thus, using flexible joints permitting 5° deflection and pipes in 
12-ft. lengths, a curve of 144 ft. can be negotiated without using bends. 
For lead joints 14° to 2° is the maximum deviation allowable at each 
joint. Flexibly jointed mains can, where trenches are free from cross 
obstructions, be jointed on the surface and subsequently lowered into 
position. The operation is fairly easy to carry out with small diameter 
mains, but some experience is desirable, as wrong procedure may result 
in withdrawal of the joints. The Author has seen 303 12-ft. lengths 
of 3-in. pipe and 3 tees put in by ten men in 94 hours using this method. 

Under-water mains offer interesting problems, and the use of flexible 
joints greatly simplifies their construction. For example, for a canal 
crossing, executed with 12 in. flexibly coupled pipe, the whole main 
was pre-assembled on a timber frame and lowered into position 
by floating cranes. The submerged syphon was fitted with an outlet 
tube threaded through one half of the main. 

In shallow rivers strong trestles can be successfully used to support 
the pipes and permit jointing above water level. The main is gradu- 
ally lowered into its position, and as each trestle is released it is moved 
forward for use in the laying and jointing operation. 


Testing 

All pipelines should be tested as laid, and before the trenches are 
completely filled in or the ground reinstated. It is illogical to delay 
testing until the installation of the main is completed, as the rectifi- 
cation of any faults or leakages then becomes expensive and tedious. 

The pressure test fulfils three functions— 

(a) To test the soundness of the pipes. 

(b) To test the soundness of the joints. 

(c) To test the strength of constructional work, such as anchor- 
ages at bends and dead ends. 
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A further and most useful advantage of sectional tests is the constant 
control exercised over the workmanship of the jointers and pipe layers. 

Gas mains are invariably tested with air compressed to some figure 
exceeding the proposed working pressure, or with “live” gas, without 
imposing additional pressure. The “‘live’’ gas is often applied to low- 
pressure distribution mains. The low pressures, which average 4 in. 
to 6 in. water column, make the usual attention given to anchorages 
unnecessary. Examination for leakage should be carried out in the 
most critical manner. The soap and water test is more likely to show 
small leakages than the flame test, but more efficient inspection can 
be insured by using the Felton bag. This is a detachable rubber 
gasket which fits around the joint. The gasket is filled with water, 
and leakage indicated by the escape of bubbles. 

High-pressure mains are usually tested with air to pressures reaching 
60 Ib. per sq. in., although in certain special cases 100 Ib. per sq. in. 
has been imposed. The higher pressures are not generally recom- 
mended, as experience shows that 50 to 60 lb. is sufficient to expose 
the most minute leakages, while the imposition of pressures in the 
region of 100 lb. greatly extends the pumping period, and leads to 
overheating of the machine and the air put into the main. 


A Word of Caution 

A word of caution should be given in regard to the conduct of high- 

pressure air tests, as a main standing at high pressure contains a 
considerable amount of potential energy, which, if released suddenly, 
can do great damage. Men should not work on the line of main 
during the pumping period, and the greatest care should be taken to 
ensure the adequacy of all anchorages at bends and stop ends. 

Pressure gauge readings are subject to variations by factors uncon- 
nected with the leak tightness of the main. Temperature changes 
cause a pressure variation of 54; of its value for each degree centi- 
grade, and a barometric variation of 1 in. of mercury alters the reading 
.491 lb. Condensation of water vapour can be a cause of pressure 
drop, and if oil vapour is admitted with the air very erratic results 
may arise. 

The Author recommends that tests should stand overnight, the 
readings being taken a few hours after pumping to pressure. If the 
gauge shows any appreciable fall in pressure a thorough inspection 
of all joints should be made, using soap-suds or the Felton bag. 

Very successful results have been obtained by odourizing the air 
in the main with ethyl mercaptan, a pungent, volatile liquid, which 
is poured into the main at the standpipe. The vapour is more evenly 
spread through the main if a relief valve is opened at the far end of 
the main during the initial stages of blowing. This valve can be 
closed immediately the odour is noticed. The Author’s personal 
experiences of the use of ethyl mercaptan have been most satisfactory ; 
in all instances leakages on buried mains have been isolated without 
difficulty, although on made-up roads it has been found advisable to 
pierce the surface with a bar to permit the free permeation of the 
foul-smelling vapour. . 

Whenever an unsuccessful test is obtained an immediate inspection 
should be made of the standpipe connexions and valves, as many tests 
have failed on account of unsuspected leakage at these fittings. 


Distribution Mains 

Distribution mains need frequent tappings for the attachment of 
services. Such tappings should be made with properly designed 
drilling apparatus and the following precautions taken: 

(a) The hole should not be too large in relation to the pipe. 
A good working rule is to limit the nominal size of the main— 
3 in. maximum service connexion for 3-in. mains, 1 in. maximum 
for 4-in., and so on. This avoids undue weakening of the metal, 
and ensures a reasonable number of continuous threads in the 
tapped hole. 

(6) The drill should be sharp and accurately shaped. 

(c) The drill should not be fed too quickly, as heavy feeding 
is apt to cause damage to the pipe through the wedging action 
of the drill. 

(d) The hole is preferably drilled about 45° from the vertical 
axis of the pipe. The strength of a pipe is reduced by the service 
hole if the hole is located where maximum stress occurs, and the 
suggested position is given as the one at which heavy stress is 
least likely to be suffered. 

The insertion of a tapered connexion into a parallel hole tends to 
impose stress in the metal of the pipe, and indicates the uneven sealing 
pressure between service pipes and the wall of the main. These 
effects are most pronounced when the connexion is large and the. 
main small. These disadvantages of the threaded type of service 
connexion can be overcome by tapping the hole in the main to a 
taper form conforming with the taper thread on the nipple or con- 
nexion. It is now learned that at least one manufacturer is able to 
provide the necessary taper taps for threading service holes. 

When spun pipes were first introduced some engineers had doubts 
of the efficiency of screwed connexions made into their thinner walls. 
Comparative tests were made on spun iron and vertically cast pipes 
of equivalent class, in which screwed connexions were tested under 
tension, leverage and a combination of both. In every experiment 
the spun pipe showed higher resistance to failure. 

Expansion nipples are available for use with spun iron pipes, but 
they are generally employed on steel tubes. When fixing a single or 
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a double expansion nipple into a cast-iron pipe, the greatest care 
must be taken to avoid the constriction or constrictions of the nipple 
lying inside the service hole, or otherwise serious stresses will be 
imposed on the metal. 

Two service connections have been evolved in which the threading 
of the pipe wall is dispensed with. The “‘Un-Ex’’ design is somewhat 
similar to the single expansion nipple, and its construction is such 
that there is no danger of imposing abnormal stress on the pipe wall. 
The Stanton-Booth threadless service connexion consists of an internal 
phosphor-bronze cone which expands a copper sleeve. The cone is 
shaped to compensate for the curvature of the pipe, thus ensuring 
that it presses the copper sleeve evenly against the sides of the service 
hole. 


Causes of Failure 


The two major causes of failure in cast-iron pipelines arise from 
mishandling of the pipes before laying, and laying on uneven, hard 
beds. Mention has already been made of the precautions necessary 
to overcome troubles from these causes, but an experience.may be 
quoted which can be described as “‘a text-book example” of the effects 
of laying on an irregular bed. 

An 18-in. water main laid through open fields successfully withstood 
a 40 Ib. sq. in. air pressure test. It was then filled with water in 
the proper manner, and after filling, allowed to stand overnight. In 
this condition the maximum pressure inside the main did not exceed 
141b. per sq. in. at any point. After 12 hours one pipe failed, although 
the pressure at this point was only 7 Ib. per sq. in. When removed 
the pipe was found to be broken along the bottom, and an inspection 
of the trench bed showed that the pipe had rested on the crest of a 
large boulder. Filling the pipeline with water had materially increased 
its weight, and some natural settlement of the pipeline had occurred, 
except where it was locally supported on the boulder. In the course 
of time sufficient stress was imposed on the pipe to cause its complete 
failure. An interesting sidelight on this incident is that its cause 
was accurately diagnosed by theoretical reasoning before the pipe was 
exposed or the trench bed examined. Other reasons for failure 
include inefficient jointing, careless cutting or drilling of service holes, 
insufficient cover, and the use of rigid joints where ground movement 
is likely to occur. 

During the hard winter of 1940 particular attention was drawn 
to the effect of frost on gas mains, and failures were reported from all 
parts of the country. The damage to water mains was fairly well 
understood, but some doubt existed regarding the reasons for failures 
in gas mains. A research was instituted into the problem and_ the 
folowing primary facts established : 


(a) Cast iron is not weakened by reducing its temperature. 

(b) The table shows that in this country frost does not penetrate 
as deep as mains, except in unusual subsoil. 

(c) A temperature change of about 400°F. would be required 
to set up sufficient stress to pull the pipe in half. 

(d) A lead joint fails at a longitudinal load considerably less 
than that required to disrupt a pipe. 

(e) A service hole reduces resistance of a pipe to transverse 
stress by approximately 50% when the hole is located in the zone 
of maximum bending. 

(f) Careless drilling of the service hole or over-tightening of 
the service connexion can initiate stresses favouring circum- 
ferential failure. 

(zg) The reported breakages were confined to buried mains, and 
almost invariably were circumferential and usually located at a 
service connexion. 


It follows, therefore, that the pipes failed because of transverse 
stresses due to the indirect effects of frost penetration. When earth 
freezes its volume increases, and any penetration of frost must impose 
loading on the underlying subsoil. Upward expansion is restricted 
by the solidity of the reinstated surface of the road or pathway, and 
by rigidity of the frozen upper layer of earth. Our records do not 
show any instance where frost failure occurred in a flexibly-jointed 
gas main. 

It has been shown that the presence of a service hole in the zone 
of maximum stress reduces the strength of the pipe, and when such 
holes are on the top of the pipe it is reasonable to assume that the 
service connexion anchors the main, and so prevents the free downward 
movement of the pipe at this point. This assumption fully explains 
the tendency for failure at a service connexion, and why connexions 
at 45° or along the horizontal axis are preferable. 


Special Castings 


_ Reference has been made to special castings, only to stress the 
importance and convenience of using standard designs, and avoiding 
the incorporation of irregular shaped designs. The example illustrates 
how standard special castings can be used quite successfully in a 
complicated layout, although the original design embodied innumerable 
regular pieces. 

Any requisition calling for special castings should describe them 
accurately, and, if necessary, a small sketch should accompany the 
description. Special castings supplied for high-pressure gas mains 
are tested under air pressure, in addition to the standard hydraulic 
Pressure test. Horsley syphons are not suitable for test pressures 
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exceeding 30 lb, per sq. in. for sizes up to 12 in. diameter, or 20 Ib. 
per sq. in. for larger diameters. Manufacturers have designed 
specially strong syphons with flanged lids for use in high-pressure 
gas mains. 


DISCUSSION 


Mr. A. McFadyen (Dumbarton) thanked Mr. Boden for his Address. 
He requested Mr. Boden to state the largest size-of pipe suitable for 
screwed-gland joints, and enquired if split iron compression rings for 
mechanical joints were available for repairing broken joints. He 
thought the proposed bolt type of flexible joint would take too long 
to make, and asked if the present-day spun iron was more ductile 
than the older spun iron pipes. 


Mr. R. Air (Cowdenbeath) enquired if the rubber rings did not 
deteriorate on storage, and how long they might reasonably last when 
in use. 


Mr. A. Shand (Falkirk) stated that he had observed that rubber 
joint rings in flange connexions deteriorated when in contact with gas, 
causing eventual leakage. He wondered if this might not occur in 
time with the flexible type joints. He requested the reason for varia- 
tion in bore between spun pipes and C.I. specials. 


Mr. T. R. Sawers (Perth) requested the reason for old C.I. pipes 
going soft. He asked Mr. Boden to explain the effect on the strength 
of the main of making service connexions from the side. He asked 
if special H.P. syphons were manufactured for high pressure. 


Mr. J. H. Fulton (Dumbarton) enquired if Mr. Boden thought the 
flange joint made with a strip ring was quite suitable for steam joints, 
and asked if split collars fitted with flexible joints were available. 


Mr. J. R. Denoon (Edinburgh) enquired as to the advisability of 
removing a cracked screwed-gland from a joint if the joint was tight. 
He asked Mr. Boden’s opinion on making connexions in large mains 
under pressure, and what method Mr. Boden preferred. He asked if 
split collars for large pipes could not be made lighter, as the present 
type of cast-iron collars were extremely heavy. 


Mr. Boden, in his reply to Mr. McFadyen, stated that the largest 
screwed-gland joint manufactured at the time of speaking was 10 in.; 
split compression rings for flexible joints had been successfully experi- 
mented with, but they were never called for. Experimental work 
carried out on the proposed bolted type joint indicated that it did not 
take too long to make. The ductility of spun iron pipes had been 
considerably improved by better metallurgical control, careful heat 
treatment, and the adoption of the Mairy process of mould insulation. 

In reply to Mr. Air, he said that joint rings should be stored in the 
dark and be shielded from draughts, and that there was ample proof 
that the joint ring lasts indefinitely in service. 

In reply to Mr. Shand, he said that the lead tip on the joint ring 
insulated the rubber from any deleterious components of the gas; 
even without such insulation the rings were unlikely tobe affected, as 
they are retained in a state of compression. The difference in bore 
between spun iron pipes and cast iron specials was due to the reduced 
thickness of the pipes and the maintenance of a standard external 
diameter. To Mr. Sawers he explained that the softening of certain 
old cast-iron pipes was due to reaction with the surrounding soil. 
Graphite flakes in the metal remained unaffected and retained the cor- 
rosion products. 45° to the horizontal was suggested as the best 
position for the service hole, as in this position it was least likely 
to be located where the pipe suffered the maximum stress. Special 
syphons for high-pressure gas mains were available. In reply to Mr. 
Fulton, he expressed the opinion that a full-sized ring in any type of 
flanged joint was less efficient than a ring located within the bolt 
circle. Split collars with mechanical joints were not generally avail- 
able in this country. Replying to Mr. Denoon, Mr. Boden said 
that a cracked gland could be left in position provided the joint was 
proved tight, but everything depended on the nature of the fracture. 
He thought the split tee provided a good method for making a large 
diameter underpressure connexion. Agreeing that large split collars 
were very heavy, he pointed out that lighter ones might prove unsatis- 
factory, due to distortion during jointing. 





Addressing the local branch of the Workers’ Educational Associa- 
tion on “How Your Town is Governed,” Mr. A. H. Nicholson, 
Engineer and Manager of the Colne Gas Department, said that last 
year the Department sent out 290 million cu.ft. of gas, compared 
with 58 million cu.ft. in 1890. 


Further Misfortunes befell George Wilson Gas Meters, Ltd., a _ 
few days ago, when a factory with which the Company was doing a 
large amount of sub-contract work was burnt out and a considerable 
quantity of tools and components were destroyed. Fortunately this 
will not in any way hinder meter production. On the following night 
the Company’s offices at Coventry were broken into and ransacked. 
Arrests followed, but it is difficult to say whether any important 
papers have been lost or destroyed. 
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Oxide Purification and Benzole Extraction* 
By C. WHITEHEAD 


Preston Gas Company 


EFORE a purifier is filled with a batch of oxide it is essential 

that some information is obtained as to its activity and behaviour 

in use. At Preston, to ensure that a batch of oxide will give 
satisfactory results the following two tests are used: 

Activity Factor.—This is a measure of the rate of reaction between 
hydrogen sulphide and iron oxide, the rate varying according to such 
conditions as moisture, temperature, retarding agents, &c. This test 
is purely of an empirical nature, and serves as a means of comparing 
various oxides. The test consists of passing dry hydrogen sulphide 
through a fixed weight of oxide, contained in a weighed glass tower, 
and recording the time taken to show foul gas at the outlet of the 
tower. The tower and contents are then reweighed, and the gain in 
weight represents the weight of hydrogen sulphide absorbed. The 
activity factor is then obtained by dividing the weight of hydrogen 
sulphide absorbed in grammes by the time taken to foul in hours. 

Capacity Factor.—This is an indication of the quantity of sulphur 
that a batch of oxide is likely to extract before it is spent. To obtain 
this factor, replace the tower after weighing for the activity factor 
test, and pass hydrogen sulphide until there is no further gain in weight 
of the tower and contents. Then the total gain in weight, in grammes, 
is taken as the capacity factor. 

Experimental details of these two tests are described by Mr. J. A. 
Speers in a Paper entitled “The Control of Oxide Purification Plant,” 
read to this Association in April, 1936. 

The best purification results may often be obtained by mixing partly 
spent oxide with new oxide. No advantage is to be gained by using 
an oxide with a high activity factor and a low capacity factor, because 
the oxide will have a short life in use, and consequently incur high 
handling costs. Sometimes an oxide with a high capacity factor has 
a low activity factor and vice versa, and so blending to obtain a mixture 
of average capacity and activity is advantageous. 

On filling a purifier, an important consideration is the initial pressure 
which the box will throw. It is desirable, therefore, to have a method 
of testing the batch of oxide for pressure, and the following test was 
developed. It was found that almost all the back-pressure was 
caused by particles of oxide which would pass a ,-in. mesh sieve, 
and so the following method of testing was adopted: 

About 200 gm. of oxide are dried in an oven and, after cooling, 
100 gm. are weighed out and screened on a 7,-in. sieve. The amount 
of oxide that has passed is weighed, and expressed as a percentage of 
the 100gm. A wide-necked bottle is then weighed, filled with benzene, 
reweighed, and the weight of benzene obtained. The benzene 
is then poured out, and the bottle filled with moist oxide and weighed. 
Benzene is then poured in until the bottle is full, making sure that 
all the air has been displaced. The whole is then reweighed, and the 
difference between the last two weighings represents the weight of 
benzene required to fill the interstices. The proportion of free space 
in the oxide is then obtained by dividing this weight by the weight of 
benzene required to fill the bottle. 

The pressure may be calculated by using the following formula, 
which is of an empirical nature and has been evolved from experimental 


data: 
_ (ab)? 
P = 300 
where P = back pressure thrown by the purifier. 


a = % oxide passing #4, in. mesh sieve. 
b = the bulk of the oxide. 


This formula is approximately true in the case of the purifiers at 
the Lostock Hall Works for a make of 100,000 cu.ft. per hour. It 
does, of course, vary with the gas made, and a correction may be 
applied by using the following formula, which has been developed 
from a modification of the orifice formula: 


V2-V,2 
(1—bulk)? x 100,000 


where P,—P, = alteration in pressure due to variation in volume 
of the gas made. 


P.—P, —_ 


V, = the standard gas rate, in thousands of cu. ft./hr. 
(in this case 100). 
V. = actual gas rate, in thousands of cu.ft./hr. 


This result is then added to, or subtracted from, the calculated 
pressure for the standard make. The results obtained in practice 
are found to compare within close limits to the pressures calculated 
by the above method. Other tests carried out on the oxide before 
filling a purifier are the determination of the percentage moisture, 
sulphur, tar, and oxide of iron. 

To maintain chemical control of purifier boxes after filling, it is 





* From a Paper to the Manchester and District Junior Gas Association. 
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necessary to have knowledge of the exact state of each box 
particular time. To obtain this knowledge the following 
tests are carried out daily and recorded: 


(a) Quantity of hydrogen sulphide at inlet to purifiers. 

(6) Quantity of hydrogen sulphide at the outlet of each box, 
(c) Oxygen in gas entering purifiers. 

(d) Oxygen in gas leaving purifiers. 


Also the following data is tabulated: 


(a) Temperature at the inlet and outlet of each box. 
(5) Pressure thrown by each box. 


The boxes are worked in backward rotation, and in determining 
when to make a change a box is usually kept as ‘‘first taker” untij 
it passes 25% of the hydrogen sulphide entering, or until the outle 
of the “second taker” becomes foul. 

Considering the moisture and sulphur content of an oxide on filling 
and the average quantity of hydrogen sulphide absorbed in grains 
per 100 cu.ft. for a month, it is possible to calculate the sulphur 
content of any batch of oxide in any purifier. The sulphur content of 
each box at Preston is calculated on the last day of every month. A 
typical example of this calculation is as follows: 


at any 
routine 






*Q” MIxTuRE OXIDE IN No. 4 Box. 
Test on filling. 


% by weight. Weight. 

Moisture p 17.7 41.6 tons 
Sulphur, &c. . 37.6 88.4 ,, 
Oxide, etc 44.7 105.0 ,, 
Totals 100.0 ZO - x 


Table I shows theemonthly figures for this particular oxide. The 
moisture content is reduced by approximately 4 tons per month after, 
first filling, and as the oxide becomes spent, this figure decreases, 
allowance being made for any live steam admitted to the box. This 
method of estimating the moisture content is the result of practical 
experience in the working of the purifiers at Preston. 








TABLE I. 
Estimated (a) (B) 
Moisture Days as Average Product 
Month, Content First H,S absorbed (A X B). 
(tons). Taker. (grains/100 cu.ft.). 
Jan. 39 a 2 450 goo 
Feb. 35 . 10 430 4,300 
Mar. . 3I ‘ 7 410 2,870 
Apr. . 28 ° 8 260 2,080 
May 26 5 280 1,400 
June 24 9 280 2,520 
Totals 4t 14,070 
From Table I: 
Average H.S absorbed up to June 30— 
= 14.070 - 343 grains/100 cu.ft. 
Gas passed as “‘first taker”? up to June 30— 
= 179.5 x 10° cu.ft. 
Therefore, weight of sulphur absorbed— 
= 179.5 x 10° , 343) 32 1 __ 179.5 x 343 
Tr OO. © .300,.°.34-2:940. 1,666 
== Gas passed (in 10° cu.ft.) x H,S absorbed gr./100 cu.ft.). 
1,666 
= 37.0 tons. 
Up to the end of June the calculated figures for ““Q” mixture were: 
Weight. 
Tons. % by Weight. 
Moisture ; é 24.0 ; 9 
Sulphur, 88.4 + 37.0 125.4 i 49 
Oxide, &c. . ‘ 105.0 42 
Totals . 254.4 . ae 


The above calculated sulphur content indicated that the oxide was 
within the limits specified in the conditions of sale, and so the box 
was emptied and the spent oxide tested. The result showed: 
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These results compare very favourably with the calculated results, 
and to illustrate the consistency of the calculation, Table II shows 
gveral calculated sulphur contents and also the actual value on 


emptying. 






TABLE II. 
: Calculated Tested 

Oxide Sulphur Sulphur 
Mixture. Content. Content. 

F 53 515 

K 57 58.7 

N 52 52.5 

R 50 49-7 

S 43 44-7 


37.6 








Benzole Extraction 


The benzole plant at Preston is of the oil washing type, and in order 
to control the plant effectively the following readings are taken at 
regular intervals : 


(a) Preheater temperature. 

(b) Still temperature. 

(c) Return oil temperature. 

(d) Dephlegmator temperature. 

(e) Gas temperature at inlet benzole washer. 
(f) Water pressure to plant. 

(g) Oil flow through plant. 

(h) Pressure of live steam to still. 


Two Cambridge recorders have been fitted to the plant, one record- 
ing the return oil temperature and the gas temperature at inlet washer, 
while the other records the dephlegmator temperature. The labora- 
tory tests for the control of the benzole plant may be divided into 
three groups: 

(a) Examination of the physical properties of the wash oil. 

(b) The testing of the benzole for sale. 

(c) The testing of the benzolized oil, debenzolized oil, and benzole 
=. to ensure efficient extraction of hydrocarbons, particularly 
toluene. 

The tests in group (c) became very important when it was necessary 
to extract the maximum amount of toluene from coal gas. Con- 
sidering each group separately : 

(1) Wash Oil.—The selection of a suitable wash oil is a matter of 
balancing prices against the physical properties of the oils considered. 

Of the physical properties the importance of a high absorptive 
capacity is obvious, and where testing facilities and staff allow, this 
test should be carried out on the oils considered for benzole absorp- 
tion. The test consists of determining, under standard conditions, 
the vapour pressure of mixtures of benzene and wash oil containing 
varying concentrations of benzene. A curve is then plotted, showing 
the variation of the partial pressure of the benzene, with the benzene 
concentration in the wash oil. Therefore, the concentration of 
benzene in the wash oil is known for any partial pressure of benzene. 
For practical purposes Hoffert and Claxton suggest a temperature 
of 20°C., and a partial pressure of benzene of 6.5 mm. for the standard 
conditions when comparing one oil with another. The experimental 
details of this test are to be found in Hoffert and Claxton’s book, 
Motor Benzole: Its Production and Use. 

The test of next importance after the absorptive capacity test is the 

test for viscosity. This test should be carried out in the Redwood 
type of viscometer, at the average temperature of the oil in the washer. 
The temperature taken at Preston for a standard is 60°F., and the 
viscosity is recorded in seconds Redwood. A low viscosity at washing 
temperature is desirable to ensure a high degree of contact between 
gas and oil, and thus obtain good washing conditions. 
_ The oil, as received, is also tested for specific gravity, and a sample 
is distilled up to 180°C. The oil should not contain any low boiling 
fractions, as these will be lost under working conditions, and make-up 
oil will have to be run into the plant. 

For benzole extraction at Preston we use benzole absorption oil, 
an average test being as follows: 


(a) Specific Gravity.—0.896 at 60°F. 
(b) Viscosity.—93.5 secs. Redwood at 60°F. 
(c) Temperature. % Distillate. 





100°C. Nil. 
120°C. i 

140°C, 0.18 
160°C. 0.42 


180°C. 1.10 
(2) Benzole for Sale-—In general, benzole evaluation is based upon 
the distillation range and the sulphur content of the benzole. Specifi- 
Cations for the method of testing are agreed upon by the buyer and 
Producer, and then prices are fixed when tests have been exchanged 
and the quality of the benzole agreed. 
_ (3) Efficiency Tests.—For the efficient control of the benzole plant 
it Is necessary to know the most important factors affecting washing 
efficiency and stripping efficiency. 

Considering first the washing efficiency, the relation between benzole, 
toluole, xylole and carbon bisulphide extraction in the washer and 
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all the various factors affecting extraction is shown in the following 
formula, which is taken from The Gas Engineer’s Handbook: 
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_ 8.46 x 10° Q.PgS. 


R M.T.Ps. 
where R % vapour extracted. : 
Q = oil flow through the plant in gall./1,000 cu.ft. of gas. 
Pg = pressure of the gas in Ib./sq. in. absolute. 
S = specific gravity of the wash oil. 
M = molecular weight of the wash oil. 
T absolute temperature of the gas in degrees F. 
Ps vapour pressure of the solute at corresponding tem- 


perature and pressure. 


From the formula it is seen that the °% vapour extracted is directly 
proportional to the oil flow, gas pressure, and the specific gravity 
of the oil; and is inversely proportional to the molecular weight of the 
: absolute temperature of the gas, and the vapour pressure of the 
solute. 

For the benzole absorption oil used at Preston, the specific yravity 
may be taken as constant at .896 and the molecular weight at 200. 
The pressure of the gas can also be considered constant at 10 in. w.a., 
which is equivalent to 15.06 Ib./sq. in. absolute. (The variation in 
pressure in Ib./sq. in. absolute due to plant conditions is negligible.) 

Since the vapour pressure of the solute is dependent on temperature 
and pressure, it will be seen that rate of oil flow and temperature 
are the only two factors which greatly influence the extraction of 
vapour. 

The benzole plant at Preston was designed for complete toluene 
stripping, and the maximum oil flow which cam\be maintained is 
750 gallons per hour, and from the above calculations the following 
points are obvious: 

(a) In the case of carbon disulphide, complete washing cannot be 
obtained on the existing plant, and even if the washing temperature 
is reduced to 30°F., the oil circulation required on a make of 160,000 
cu.ft. per hour is 1,650 gall. per hour. 

(b) For complete benzene absorption a high oil circulation of 800 to 
900 gall. per hour is required, and as this is not possible on our plant 
only partial recovery may be made. 

(c) For the complete washing of toluene the present plant is suitable, 
as a comparatively low circulation is required. 

The figures obtained from the above formula are correct in an 
absolute sense when each vapour is present alone, but the total vapour 
contents of the gas form on separation a perfectly mixible liquid, 
which behaves, not as its individual constituents, but as a compound, 
with properties of vapour pressure, &c. 

For all practical purposes the closer the oil circulation rate is to the 
theoretical rate required for complete extraction of one constituent, 
then the benzole produced will contain a larger proportion of that 
constituent. 

Thus, the proportion of toluene in the benzole will increase as the 
rate of oil circulation approaches the theoretical value required for 
complete toluene absorption. 

After the oil washing of the gas, the next consideration is the strip- 
ping of the benzolized oil. The stripping efficiency of the plant may 
be found by testing the benzolized oil and the debenzolized oil. The 

method of testing is usually by distillation, using a modified Podbiel- 
niak column, and then testing the separate fractions for the refractive 
index, and thus obtaining the percentage pure constituent. 

The most important factor affecting the stripping of the oil is the 
open steam/oil ratio. Tests were carried out at Preston to determine 
how the yield of benzole was affected by a variation of the quantity 
of open steam admitted to the still. It was found with the present still 
that if a steam/oil ratio of 0.6 was exceeded, priming occurred in the 
still. The results of the tests carried out are shown in Table III. 


TABLE III. 
Test. I 


Steam /oil ratio (lb. /gall. of oil) 0.280 
Rate of benzole extraction (gall. /ton) 1.93 
180°C. in deben- 


o 3 4 3 
0.276 
1.26 


0.290 ‘ 
1.94 2.13 
% distillate at 


zolised oil 5.28 


6.16 5.60 4.90 

These tests showed that variation in the steam/oil ratio affected, to 
a large extent, the amount of benzole stripped from the oil. Since 
this factor is important for effective stripping, the live steam to the 
still should be measured accurately. This can easily be accomplished 
by fitting an orifice plate and a pressure gauge on the live steam supply 
line to the still. This orifice can then be calibrated at various pressures 


by measuring the condensed steam flowing away from the still. 


Stewarton Gas Company announces an increase in the price of 
gas by 5d. per 1,000 cu.ft., which has been found necessary as a result 
of the increase in manufacturing costs and rise in wages. 


Chesterfield Gas Committee has recommended the Council to make 
the Admiralty a firm offer for the purchase of the carburetted gas 
water plant of two million cu.ft. capacity, installed during the war at 
Chesterfield to maintain an adequate gas supply to Chesterfield Tube 
Works, who were doing important work for the Admiralty. 
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* 
Products Prices—Stocks and Shares 
3) | The London Market Feb. 11. | acid 60's, a, creosote oil (hydrogeng 
aS There are no changes to report in the prices | tion), coal tar oils (timber preservation, &e,) 
Ali of Coal Tar Products. ~ strained anthracene oil are controlled } 
ms Maximum prices fixed by S. R. & 0. 1945, §R “e 6. toda, 1081. Pree eet 
1572, ree as follows :— | were increased by a half-penny per gallon ig University 
Coal tar naphtha from Is. 11d. per gall. for | § R. & O. 1945, 229, under which Order the The Quest 
ae 90/200 (unrectified) grade to 2s. 11d. per | was also an increase of 5s. per ton in the priogy Birth of 
gall. for the 96/160. Xylole: 3s. 34d. to | for standard creosote-pitch mixture, The Loyal 






3s. 6d. per gall. according to grade. The | : — 
naphtha and xylole prices are for 1,000 gall. | Pte a, net gy lg in t ba 
lots delivered buyer’s address in bulk. Toluole | }) + vi ic q titi bei Tade Purposeyg Persona’ 
2s. 4d. to 3s. 24d. per gall. ex works in bulk in | msg Susanne S89 Demng sont at Liha Goeuety 
1,000 gall. lots. prices to Allied countries with the approvagy Letter to 
"Under &.R. & ©. 1943, 1528, prices for | eee ae ee So Sar 28 coocean| 


“piggels concerned the bulk is required f 
cresylic acid range from 3s. 6d. per gall. for | purposes, at controlled sane. With eo 


refined acid D grade to 5s. per gall. for acid | to : ; : 
‘ nab | ydrocarbon oils, the prices remain fixed 
containing 52/537 metacresol. Phenol (car-| although there is more freedom than Air Control 






























































bolic acid crystals) 94d. to 114d. r lb. | : r&M 
Creosote for timber preservation sta: al ienearelereice pina (I 
absorbing oil 64d. to 8d.; creosote for disin- | Averill, C 
fection making 10d. to 1s. 7d. per gall.; all Scotland Feb.9. Bg ch 
ex seller’s works in bulk for minimum 800| Demand exceeds production and _ price iahen & 
gall. lots. continue firm. Refined tar*: Yield to Dig] Blakeley, F 

Naphthalene prices are controlled by S. R. | tillers is 5d. per gallon ex Works, naked pisish FI 
& O. 1944, 1051. | Cerosote oil: Timber preserving quality,* 5\(§  facturers 


Road tar 54d. per gall. in buyer’s tanks at | tO 64d. ; hydrogenation oil,* 53d. ; low gravity British Roy 
seller’s works. Coal tar pitch for briquette- | or virgin oil,t 74d. to 74d.; benzole absorbing I 
making, 70s. per ton. | Oi ,* 64d. to 8d. per gallon. Refined cresyli ie 

For such quantities of products as are | acid* is 3s. 6d. to 4s. 6d. per gallon ex Work Chemical 
available for export and for which licences | 24ked, according to quality. Crude naphthat Patent | 


Parent J 
can be obtained, higher prices can be realized. | 74. to 8d. per gallon. Solvent naphtha’ pang 


| Basic maximum prices delivered in bulk Curtis, A. 
The Provinces Feb.1ii. | 90/160 grade, 2s. 10d., and 90/190 Heay 


The average prices of gas-works products "@Phtha, Unrectified, 2s. Okd.; Rectified Dempster 
during the week were: Pitch, 70s. per ton; | 2S: 44. per gallon. Pyridine}: 90/160 grat 





toluole, naked, North, 90’s, 2s. 4d. to 2s. 6d. | 138., and 90/140 grade, 15s. per gallon. =" 
per gallon; pure, 3s. 24d. Prices for carbolic * Price controlled. + Uncontrolled. Drag, Ser 
ares 

Publ 


Political uncertainties at the opening last! The following were the price changes on thg® oes 
week led to some irregularity and quieter | week : 
conditions in most sections. British Funds | 
though less active, maintai i ; 
8 ; aintained their strong Bournemouth max. div. wre | 153—158, -2 
tone. A surprise at the close was the London, | Gas Light Units vee ase eee] 20 f——22J= | fA 


OFFICIAL LIST 





Midland & Scottish ordinary dividend Saeed the neti a p.c. Red, -seuigieatl sp 
announcement of 4%. Pe pag ae LD 290210 45 

There was a fair volume of business among | — a | et 
gas stocks and shares. Prices were well main- | South eg yk naan ai lho 
tained and most of the movements were in an | — See Red Prete ai = ee 4 
upward direction, a feature being the rise of | Uxbridge Ord. vee ae eel 125—1301 Ht 


5 points in Oriental stock, while the improve. | one, cenenene 
P ‘ . } PROVIN Ex AN 
ment in South Met ‘ 
“ ropolitan ordinary took | Sunderland Ord. (x.d.) 9... | 122H—124 | Feb-4 
place on the recent increased dividend | 


announcement. | 





** Permac”’ Joints in a Gas Works. 


(Permac 


METAL-TO - METAL JOINTING MATERIAL 
———— 


















Perfect balance at any slope. Takeany board. Ball-bearing. 
Perfect parallel movement... 
Ever since 1913 “PERMAC,” the 
original Metal-to-Metal Jointing, has 
been holding up difficult joints like 
these in important Gas Works and on 
Coke Oven Plants all over the world. 
Equally suitable for any joint—steam, 
water, gas, oil—screw pipe or flange. 
Send for particulars. 


The nearest to perfection in drawing office 
equipment — ‘““MAVITTA’’ DRAFTING 
MACHINES made of steel tube with 
adjustable ball-bearings. Main angles 
located automatically, intermediate angles 
by lock. 

Scales have inlaid celluloid edges and 


Memfactured only by divided to order on two edges. 


m=Thomas & Bishop L'?mm 
(formerly of 37, Tabernacle Street, 
London, E.C.2) 

Temporary address: 
39, Arthur Road, Wimbledon Park, 
London, S.W. 19 


No drawing office should 

be without 

M A VY J TT A THE MAVITTA Drafting Machines 
Anchor Works, Park Rd., —_Ltd. 
ASTON, BIRMINGHAM, 6 


DRAFT: IN G MACH ! N ES Fouprens ‘ MaAl vi TTA. Birmingham. 
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